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INTRODUCTION  BY  PROF.  YICTOR  HORSLEY. 


To  found  a  work  on  Morbid  Anatomy,  except  upon 
some  special  plan,  is  only  likely  to  result  in  the  forma- 
tion of  a  catalogue  of  anatomical  changes,  and  not  a 
scientific  exposition  of  the  causes  that  have  led  to  such 
changes,  and  yet  it  is  the  causation  of  disease  which  we 
hope  to  elucidate  by  a  study  of  the  structural  metamor- 
phoses produced  by  the  diseased  processes.  In  the 
teaching  of  Morbid  Anatomy  at  University  College,  this 
has  always  been  kept  in  view,  but  certainly  it  has  been 
reserved  for  Mr.  Boyce  to  bring  together  the  facts  of 
Anatomy  in  such  a  way  as  to  present  the  most  modern 
views  of  the  origin  and  action  of  the  causes  of  disease. 

The  subject  essentially  demands  that  it  shall  be 
treated  both  from  a  general  and  a  special  point  of  view. 
It  is  impossible  for  instance  to  deal  with  the  common  ap- 
pearance of  conditions  like  inflammation  in  special  parts 
of  the  body  without  a  previous  survey  of  the  process  so 
far  as  its  stages  are  successively  brought  out,  and  clearly 
dependent  upon  the  action  of  some  well-known  cause. 
In  the  plan  of  this  work,  therefore,  the  subject  of 


xviii  INTRODUCTION. 
Inflammation  is  first  discussed  in  the  fullest  manner, 
and  as  an  example  of  the  general  plan  the  Lung  has 
been  taken  as  a  tissue,  which  happens  conveniently 
to  present  very  obviously  a  view  of  the  changes  in  the 
vessels  and  perivascular  tissues,  while  at  the  same 
time  in  the  alveolar  cavities  the  various  forms  of  in- 
flammatory exudate  are  collected  and  can  be  critically 
examined. 

Looking  upon  the  Inflammatory  Process  as  the  out- 
come of  something  which  has  reacted  injuriously  upon 
the  tissue  it  is  clear  that  the  next  most  fitting  subject 
to  discuss  is  that  of  Repair,  and  more  especially  since 
in  chronic  inflammation  the  two  things,  destruction 
and  recuperation,  may  be  seen  side  by  side.  Built 
upon  this  subject,  viz.,  Repair  after  inflammation,  is 
the  most  practical  one  of  Repair  of  Wounds  and  Solu- 
tions of  Continuity  ;  and  inasmuch  as  these  conditions, 
as  well  as  the  inflammatory  state  result  in  destructive 
degenerative  alteration,  the  great  question  of  Degenera- 
tion in  all  its  forms  constitutes  the  next  point  in  the 
development  of  the  subject.    The  anatomical  study  of 
Degeneration  involves  the  concomitant  examination  of 
other  conditions  which,  though  not  called  Degenera- 
tions, are  so  closely  allied  as  to  signify  a  similar  origin 
from  imperfect  nutrition  of  tissues,  and  therefore  it 
certainly  will  be  conceded  that  all  forms  of  Trophic 
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disturbance  are  most  properly  aggregated  under  the 
head  of  Degeneration. 

We  are  thus  brought  up  to  such  pathological  states 
as  include  the  combined  action  of  Inflammation  and 
Defeneration,  and  such  are  of  course  the  infective 
processes.    Mr.  Boyce's  work  in  no  sense  is  imagined 
by  him  to  do  more  than  demonstrate  the  groundwork 
of  the  changes  effected  by  the  activity  of  micro-organ- 
isms.   But  it  will,  I  think,  be  fully  admitted  that  in 
designing  the  sketch  in  Chapter  VII.  of  the  most  impor- 
tant diseases  proceeding  from  the  most  simple  in  which 
we  have  the  direct  action  of  the  organism  evidenced  by 
the  production  of  acute  inflammations  to  the  chronic 
infective   processes    which  lead  to  the  formation  of 
Granulomata,  a  perfectly  natural  sequence  has  been 
observed.  .  Without  going  afield  to  discover  the  relat- 
ion which  the  elder  pathologists  were  always  looking 
for  between  Inflammations  and  Neoplasms,  the  dis- 
eases  Tuberculosis    and   Syphilis  very  conveniently 
illustrate  the  severest  forms  of  the  infective  granulo- 
mata.   In   developing  this  view  of  these  conditions 
Mr.  Boyce  has  dexterously  employed  as   an  intro- 
ductory demonstration  the  lesions  which  are  set  up  by 
a  relatively  coarse  parasite,  and  then  is  able  to  develop 
in  a  striking  manner  the  origin  and  evolution  of  the 
conditions  just  alluded  to,  which  are  of  such  immense 
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practical  importance.    Leaving  the  now  well  under- 
stood infective  granulomata,  the  next  question  to  be 
discussed  is  the  subject  of  Neoplasms,  which,  con- 
nected as  it  is,  in  its  most  developed  condition  with 
the  obvious  existence  of  the  process  of  infection  on  the 
one  hand,  and  the  formation  of  new  tissue  on  the  other, 
constitutes  an  immense  field  for  conjecture  and  re- 
search.   Most  difficult  is  it  at  the  present  time,  when 
the  causation  of  Neoplasms  is  yet  so  obscure  and  inde- 
terminate for  anyone  to  put  forward  any  division  of 
Tumours,  except  I  think  that  which  Mr.  Boyce  has 
wisely  determined  upon,  namely,  to  take  the  tumour- 
like hyperplasias  of  the  more  highly  specialised  tissues 
on  the  one  hand,  and  of  the  simple  tissue  of  the  frame- 
work of  the  body  on  the  other;  to  regard  these  as 
connected  first  more  specially  with  chronic  inflamma- 
tory states  as  the  precursory  condition,  and  only  after 
a  thorough  examination  of  these  in  the  minutest  detail, 
proceeding  later  to  discuss  the  malignant  forms  of  the 
preceding  simple  groups,  thus  drawing  a  distinction  in 
Anatomy  between  the  simple  Hyperplasias  due  to  no 
special  cause  so  far  as  is  known  at  the  present  time, 
and  conditions  like  those  of  Sarcoma  and  Carcinoma 
in  which  there  is  unquestionably  some  condition  at 
work  which  leads  to  multiplication  and  reduplication, 
and  which  is  commonly  termed  malignant.    I  would 
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specially   draw  attention  to  the  original  division  of 
Neoplasms  which  Mr.  Boyce  has  developed  in  Chapter 
XVIII.  on  morphological  lines  into  forms  of  congenital 
origin,  i.e.,  anterior  to  obvious  differentiation,  and  on 
the  other  hand  forms  in  which  some  exciting  cause  has 
evoked  the  neoplasm  from  the  developed  tissue.  In 
dealing  with  intermediate  forms  of  tumours  a  fresh  diffi- 
culty arises  when  we  consider  the  heterogeneous  mass  of 
conditions  which  are  customarily  grouped  under  the  head 
of  Cysts.     For  anyone  to  neglect  to  classify  Cysts,  ac- 
cording to  the  manner  in  which  they  may  have  been  sup- 
posed to  have  been  brought  about,  i.e.,  by  retention,  &c, 
is  to  embark  upon  a  course  not  unlikely  to  be  provocative 
of  unfavourable  criticism,  but  it  really  is  impossible  to 
attempt  to  deal  with  the  various  conditions  that  are 
grouped  under  the  term  of  Cystic  formation,  unless  we 
place  them  together  in  the  regions  of  the  body  where 
they  are  found,  and  forbear  from  assuming  unwarrant- 
ably that  we  can  dogmatically  attribute  their  existence 
to  any  definite  cause.    Mr.  Boyce  has  therefore,  I  think, 
judiciously  contented  himself  with  placing  the  Cysts  in  a 
very  practical  order,  namely,  according  to  the  particular 
system  of  the  body  in  which  they  happen  to  have  been 
developed ;  besides,  too,  no  undue  importance  has  been 
given  in  this  work  to  the  question  of  the  formation  of 
Cysts,  the  enumeration  indeed  of  the  principal  features 
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of  their  structure  being  all  that  is  really  required  in  a 
work  on  Morbid  Anatomy  where  clinical  considerations 
are  out  of  place.    With  the  discussion  of  congenital 
formations  which  is  so  very  naturally  appended  to 
the  description  of  Cysts,  as  the  last  class  of  morbid 
new  developments,  the  student  is  taken  from  general  to 
special  points.    Suggestions  as  to  the  best  way  in 
which  specific  changes  are  observable  in  the  organs  of 
the  body  are  to  be  found  in  every  work  on  this  subject, 
but  I  do  not  think  that  we  can  obtain  a  clearer  presen- 
tation to  our  minds  of  such  changes  by  any  other 
scheme  than  the  successive  examination  of  the  indi- 
vidual systems  of  the  body  as  they  are  arranged  in 
works  on  Normal  Anatomy.    Hence  it  will  be  found 
that  the  Vascular  System  is  first  treated,  then  the 
Adenoid  structures,  and  so  we  come  to  the  skeletal 
elements,  following  upon  which  are  arranged  the  vari- 
ous organs,  terminating  finally  with  the  Nervous  system ; 
in  each  case  the  discussions  of  the  specific  changes 
in  any  given  system  are  grouped  together,  and  stress 
is  laid  upon  them,  according  to  so-called  practical  re- 
quirements, that  is  to  say,  in  a  work  which  does  not  pre- 
tend to  be  exhaustive,  the  commoner  morbid  processes 
such  as  are  met  with  every  day  in  clinical  work  of 
necessity  receive  fuller  consideration  than  rarer  con- 
ditions, unless  indeed  these  latter  possess  the  inestim- 
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able  advantage  of  revealing  some  truth  of  fundamental 
value  and  importance  in  elucidating  the  means  whereby 
a  morbid  state  has  been  brought  about.     To  effect 
this  critical  arrangement  and  to  make  a  judicious  em- 
ployment of  exceptional  cases  constitutes  a  difficulty  of 
almost  insuperable  nature,  but  so  far  as  such  a  result 
can  be  obtained  it  is,  I  believe,  to  be  found  in  the 
following  pages.     I  cannot  deal  in  such  a  general 
survey  with  the  extent  of  Mr.  Boyce's  work,  nor  have 
I  been  able  to  effect  more  than  a  mere  sketch  of  the 
general  plan  which  should  constitute  as  we  think  the 
teaching  of  Morbid  Anatomy.    I  cannot  bring  even 
this  short  outline  to  a  close  without  dwelling  upon  the 
fact  that  although  for  the  experienced  student  and 
original  investigator  the  pictorial  representations  of 
disease  are  comprehensible  and  admittedly  accurate, 
yet  nevertheless  to  anyone  commencing  the  subject 
diagrammatic  and  even  careful  artistic  rendering  of 
microscopic  objects  lack  what  is  indispensable,  namely, 
the  natural  appearance  of  the  structure  under  examina- 
tion.   It  was  always  my  object  to  obtain  this  by  photo- 
graphy, but  until  Mr.  Boyce  most  kindly  took  the 
matter  up  and  placed  it  on  a  proper  footing,  nothing 
in  the  way  of  the  general  extension  of  this  method 
could  be  dreamt  of.    It  was  therefore  with  great  satis- 
faction to  myself  when  I  understood  from  him  that  he 
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would  publish  not  only  the  general  results  of  his  most 
extensive  knowledge,  both  practical  and  literary,  of  this 
subject,  but  that  he  would  illustrate  his  ideas  by  repro- 
duction of  his  photographs.  The  happy  combination  of 
literary  research  and  of  the  very  intimate  knowledge  of 
the  anatomical  changes  of  disease  which  he  possesses, 
has  under  the  circumstances  produced,  I  think,  a  work 
which  cannot  fail  to  be  of  much  service  to  the  student, 
whether  at  home  or  in  the  laboratory,  and  of  helpful 
suggestiveness  to  the  original  investigator. 


MORBID  HISTOLOGY. 


Chapter  I. 
PRACTICAL  DIRECTIONS. 

1.  The    Microscope. — The    following    are  recom- 
.  mended,  namely  : — 

Objectives. — i  in.,  \  in.,  and  ^  in.  oil  immersion,  or 

|  in.,  J  in.,  and      in.  oil  immersion. 
Two  Eyepieces. 

A  good  substage  condenser  with  iris  diaphragm. 

Rack  and  pinion  coarse  adjustment  in  addition  to  the 

fine. 
A  nose  piece. 

2.  Hardening. — Methylated  spirit,  absolute  alcohol 
or  ammonium  dichromate  (or  pot.  dichromate)  will 
harden  most  satisfactorily  any  morbid  specimen. 

(a)  Methylated  spirit. — It  should  not  be  used  diluted, 
nor  sparingly.  It  hardens  rapidly,  and  very  good  sec- 
tions, sufficient  for  diagnostic  purposes,  may  be  made 
from  small  pieces  of  tissue  which  have  lain  in  it  for  as 
short  a  time  as  12  hours  ;  it  is  usual,  however,  to  allow 
a  week,  and  after  that  the  tissue  may  be  kept  in  it  until 
required. 

{b)  Absolute  alcohol.— This  is  still  better,  since  it 
fixes  and  hardens  more  rapidly,  and  should  therefore 
especially  be  used  for  fresh  tissues.  A  small  mass  may 
be  cut  after  two  or  three  hours  immersion  ;  but  as  be- 
fore give  a  much  longer  time  when  possible. 

B 
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2  Methylated  spirit  is  sometimes  treated 
foUowml  ways-  in  order  to  tender  -  J^J^ 
cined  cuprie  sulphate,  dry  potass.c  carbonate,  P 
gelatine,  and  by  quicklime  and  d,sUlhng. 

Smrit  should  be   used  for  micro-organisms  an 
bpint  snou.  u^areous  degenerations, 

spreading   gangrene,  and   lardaceous  g 
Do  not  use  it  for  nerve  tissue,  nor  where  osm.c 
will  be  subsequently  employed  to  stain. 

(e)  iiMta  as  a  tW°        C ent;,  P  I  her 

is  a  hardening  reagent  which  is  displacing  * ori- 
chromic  salts,  including  Muller's  fluid.    It  is  xtreme  y 
good  and  is  better  than  alcohol  in  a  very  grea tnumbe 
of  cases,  only  it  tabes  three  or  four  weeks  to  do  it 
work  thoroughly,  and  longer  if  the  tissue  is  very  bulky 
Tut  by  cutting  up  a  piece  into  slices  just  thick  enough 
I  a  L  sections,  the  hardening  may  be  accomplished 
in  two  or  three  days,  or  as  soon  m  fact  as  it  feels 
firm ;  with  the  same  object  in  view,  the  solution  may  be 
increased  to  four  per  cent. 

The  dichromate  should  always  be  used  in  large  ex- 
cess, and  be  changed  several  times  in  the  first  two  or 
three  weeks.  When  sufficiently  hardened,  tissues  should 
be  stored  after  washing,  in  methylated  spirit ;  or  better 
still  when  frozen  sections  are  to  be  made,  in  a  solution 
of  gum  kept  pure  by  thymol  or  camphor. 

It  is  very  essential  that  nerve  tissue  be  not  kept  in  it 
too  long,  as  it  gets  exceedingly  brittle  and  discoloured 
it  should  therefore  be  transferred  to  gum,  or  to  alcohol  if 

o  Mr  Gerrard  has  reminded  us  of  the  old  plan  of  suspending 
spirit  in  a  bladder-the  water  diffuses  out  to  the  surface  and  eva- 
porates,  the  alcohol  remaining.  We  have  tested  this  in  the  case  of 
methylated  spirit,  but  found  the  specific  gravity  mcreased  .0 , 
instead  of  having  decreased. 
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collodion  or  paraffin  preparations  are  to  be  made.  Some 
at  the  outset  add  gum  or  glycerine  to  the  hardening 
fluid. 

Ammonium  dichromate  is  exceedingly  good  for  almost 
any  tissue,  especially  so  for  nerves  and  for  preserving 
the  colour  of  the  blood  corpuscles  in  the  vessels,  or 
where  osmic  staining  will  be  used  ;  it  should  also  be 
employed  where  colloid  matter  is  present,  and  it  is 
perhaps  the  best  hardening  fluid  for  all  tumours. 

(d)  Other  Hardening  reagents. — These  include,  per- 
chloride  of  mercury  which  fixes  rapidly  ;  Midler's  fluid 
which  consists  of 

Potassic  dichromate    ...       2  parts 

Sodic  sulphate   1  part 

Water  100  parts, 

and  is  commonly  used  with  the  addition  of  one-third 
alcohol  ;  chromic  acid,  and  zinc  chloride. 

Osmic  acid*  is  a  special  fixing  and  hardening  fluid 
and  is  used  in  two  ways,  as  a  half  per  cent,  solution  and 
in  the  form  of  vapour  from  a  one  per  cent,  solution. 
It  has  the  property  of  staining  tissues  generally  a  light 
brown,  and  fat  and  myelin  especially  a  black.  The 
vapour  is  a  very  rapid  fixer,  entailing  the  least  disturb- 
ance of  the  object,  which  is  hung  up  in  it  or  spread  out 
on  a  cork  or  cover  slip  and  inverted  over  the  mouth 
of  the  bottle.  The  brown  colouration  of  the  tissue  in- 
dicates when  it  has  been  sufficiently  acted  upon,  which 
is  from  a  few  minutes  to  several  hours  (Lee). 

The  solution  may  be  employed  to  fix  and  harden  fresh 
tissue,  and  is  more  especially  useful  for  this  purpose  in 

0  It  is  usually  kept  in  the  dark,  as  also  when  hardening  and 
staining-. 

B  2 
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L  case  of  small  ne.es.  But  J^^E 

rSPtr„rs— .wHcn.aeco^ea, 

afeW,t-TXrhthder  thoroughly  in  the 
3.  Decalc.fymg.-Fxrst  h  ^ 

usual  way,  then  proceed  to  soften 

tissue  with  the  following  solution  :- 

Hydrochloric  ac.d  ^ 

Sodium  chloride  ^  =  ^ 

Methylated  spirit  3     "  " 

^  m.  in  ascertain  when  the 

should  be  made  from  day  to  day  to  a  cer 

bone  is  sufficiently  soft ;  as  soon  as  ft 
keep  in  plenty  of  strong  alcoho I ^»  exc  y 
difficult  to  cut  decalcified  bone  m  gum,  and  co 
paraffin  must  be  used^  ^  are  several 

4  Cutting  -(  )  The  ^  ^  ,<Rock. 

of  these  made  of  which  t  h  ^  ^  for 

ing"  are  well  known;  the  first  t  ^  & 

gnm,  collodion  and  P^jJfJ,  andfor  cutting 
special  and  very  good  apparatus  101 

ribbons  of  sections.  AVorinus  The 

The  CathcaH  is  cheap,  simple  and  efficacious.  i 
knife  as  recommended  by  Delapine,  is  an  ordina  y 
■  good  ad  well  sharpened  planed  and  is  P-sedrap.dly 
forwards   and  backwards   on  the  glass  runners,  by 
Ivements  of  the  right  hand,  whilst  wfth _  the  left  .the 
tissue  is  elevated  by  a  screw  at  an  equally  rapid  rate 
It  cuts  quickly  and  finely,  and  but  very  httle  practice  is 
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required  to  manipulate  the  iron  and  to  hold  it  at  the 
right  level,  and  finally  to  keep  it  sharp. 

The  Swift. — This  is  a  very  simple  instrument,  and 
can  be  employed  with  facility,  but  it  is  expensive.  It  is 
a  favourite  amongst  section  cutters. 

(b)  Preparation  and  imbedding. — There  are  three  prin- 
cipal methods  of  imbedding. 

1.  Gum. 

2.  Paraffin. 

3.  Collodion  or  celloidin. 

Not  more  tissue  than  is  absolutely  necessary  should 
be  prepared,  as  large  masses  cause  delay — i  to  TV  of 
an  inch  will  be  found  of  sufficient  thickness. 

By  gum. — If  the  tissue  has  been  in  alcohol, 
thoroughly  remove  it  by  steeping  in  luke-warm  water 
for  half  an  hour. 

Then  soak  in  gum,  fairly  thick,  clean  and  clear,  and 
to  which  some  thymol,  menthol,  or  camphor  has  been 
added.  Allow  the  tissue  to  remain  in  it  if  possible  for 
several  hours,  or  indefinitely  until  wanted.  When  in  a 
great  hurry  the  gum  is  merely  used  to  fix  the  piece  to 
the  carrier  of  the  microtome. 

Have  ready  a  black  photographic  tray,  filled  with 
warm  water,  to  receive  the  sections. 

A  camels  hair  brush  to  lift  the  sections  off  the 

knife. 

Place  the  piece  with  some  gum  on  the  carrier  and 
freeze  carefully  and  gradually,  until  it  is  solid  like 
cheese,  but  not  hard  nor  crisp.  Adjust  the  knife  and- 
remove  a  thick  top  slice,  and  then  proceed  to  cut  as  thin 
sections  as  possible  ;  remove  them  with  the  brush,  or  in 
the  case  of  the  "iron"  plunge  into  the  water.  The 
knife  must  not  be  wet,  and  its  edge  must  be  perfectly 
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keen  as  small  teeth  cause  furrows.    A  stone  and  strop 
should  always  be  at  hand. 

Leave  the  sections  in  the  water  for  about  halt 
hour  to  get  rid  of  the  gum,  then  stain. 

The  above  process  is  very  generally  applicable,  D 
Jf  o  use  for  frail  and  brittle  objects.    Tissues  con- 
ain  ng  micro-organisms  should  be  prepared  m  paraffin 
By  paraffin.-0.Xy  a  small  block  of  tissue  should  be 

^Thoroughly  dehydrate  in  absolute  alcohol  Then 
clear  by  immersion  in  spirits  of  turpentme  or  cedar 
wold  k  until  the  block  is  rendered  semi-transparen t 
Transfer  to  plenty  of  paraffin  melting  at  45°  -nd  kept 
just  melted  in  a  regulated  oven-or  manipulate  m  a 
watch  glass,  renewing  the  paraffin  once  or  twice  m  the 
eourse  of  an  hour.    Keep  in  the  melted  wax  for  an  hour 

0rwnhenready  pour  the  block  with  a  little  paraffin  on 
to  a  glass  or  smooth  metallic  surface,  and  it  wdl  set  m 

a  very  few  minutes. 

Remove,  and  having  warmed  the  carrier  of  the  micro- 
tome sufficiently  to  just  melt  the  wax,  allow  the  block 
to  adhere  firmly,  and  when  cold,  cut.  Hold  the  knife 
as  horizontally  as  possible. 

When  the  sections  are  made  there  are  two  methods 
of  procedure.  Firstly,  when  there  is  no  fear  of  them 
falling  to  pieces,  remove  the  wax  by  allowing  them  to 
soak  for  a  few  minutes  in  xylol ;  then  steep  in  absolute 
alcohol  for  an  hour  if  possible  ;  then  transfer  to  methyl- 
ated  spirit,  and  the  sections  are  ready  to  stain. 
Secondly,  when  they  are  brittle  and  may  fall  to  pieces, 
have  ready  the  following  solution  :— 

Egg  albumen  and  glycerine,  equal  parts. 
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One  per  cent,  salicylate  of  soda,  or  crystal  of  thymol. 
Filter. 

With  this  paint  a  cover  slip,  and  unroll  and  flatten 
a  section  upon  it  by  means  of  a  brush  and  light  touches 
with  the  finger.  Hold  the  slip  between  the  fingers  and 
warm  over  a  flame  to  just  melt  the  wax;  the  heat 
coagulates  the  albumen  and  the  section  is  firmly  bound 
to  the  glass,  and  must  next  be  treated  with  xylol  and 
alcohol  as  above,  and  then  stained.  (Small  glass 
troughs  grooved  on  each  side  are  made  to  take  the 
cover-slips  and  the  reagent). 

By  collodion  or  celloidin. — The  collodion  of  the  B.P. 
does  instead  of  the  celloidin. 

Much  larger  blocks  can  be  cut.    Thoroughly  dehy- 
drate in  absolute  alcohol.    Place  in  ether  for  about  a 
quarter  of  an  hour.    Then  soak  in  collodion  for  12 
hours  allowing  a  slight  evaporation,  so  that  the  solution 
concentrates.     Make  a  mould  by  wrapping  a  little 
blotting  paper  round  the  top  of  a  cork  and  fixing  it 
with  a  pin.    Pour  the  block  of  tissue  and  some  collo- 
dion into  it,  and  expose  to  the  air  for  a  few  minutes 
in  order  that  a  film  may  form  on  the  surface.  Then 
immerse  in  methylated  chloroform,  which  in  the  course 
of  an  hour  or  two  will  bring  the  collodion  to  a  beautiful 
firm  white  of  egg  like  mass.    When  ready  remove  the 
blotting  paper,  and  fit  the  cork  into  a  clamp  which 
is  made  for  this  special  purpose  in  connection  with 
the  Cathcart  machine;  or  cut  away  a  thin  strip  of 
cork  with  the  collodion  adherent  to  it,  then  dry  and 
freeze  it  with  gum  to  the  carrier ;  or  wash  and  then 
steep  in  gum  and  freeze. 

When   cutting,  hold  the  knife  as  horizontally  as 
possible,  and  draw  it  across  the  section  obliquely  and 
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from  heel  to  point,*  at  the  same  time  keeping  it  and 
the  preparation  well  wetted  with  methylated  spmt,  except 
of  course  in  the  case  of  the  frozen  sections. 

As  they  are  ent  transfer  the  sections  to  methylated 
spirit,  not  absolute  which  dissolves  the  collodion.  Stain 
with  logwood  and  subsequently  pass  through  very  dilute 
acetic  acid  to  remove  the  stain  from  the  collod.on 

Mount  in  glycerine,  or  pass  through  methylated 
spirit  and  mount  in  spirit  varnish;  or  after  thorough 
soaking  in  spirit,  clear  in  cedar  oil,  which  takes  some 
time,  or  on  the  slide  with  clove  oil,  mount  in  Canada 
balsam. 

5  Staining.-(«)  In  mass.-ln  the  foregoing  pages 
it  was  directed  to  stain  after  the  sections  were  cut  and 
this  is  still  to  be  preferred;  but  since  the  method  of 
staining  in  bulk  is  adopted  by  a  great  number,  we  give 
it  here. 

Procure  or  make  Grenacher's  borax  carmine. 
Carmine  (the  best)    ...     2  grm. 

Borax  4  §rm' 

Aqua  dest  *00  c'c' 

To  this  add  an  equal  volume  of  7o  per  cent,  alcohol, 
and  allow  to  stand  for  a  week  or  two,  then  filter. 

Put  the  tissue,  which  must  be  free  from  any  trace  ol 
acid,  into  the  stain  for  24  hours  or  longer,  until  it  is 
thoroughly  penetrated.  There  is  no  risk  of  over- 
staining.  .  j 

Transfer  directly  to  spirit  acidulated  with  hydro- 
chloric acid,  in  the  proportion  of  4  drops  to  100  c.c,  and 
leave  for  3  hours  or  longer. 

o  In  the  Cathcart  a  long  razor  blade  or  section  knife  ought  to 
be  used  instead  of  the  plane  iron. 
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Wash  in  methylated  spirit ;  finally  dehydrate  in  abso- 
lute, and  it  is  ready  for  collodion  or  paraffin ;  it  may 
also  be  cut  in  gum. 

(b)  Sections. — The  sections,  or  the  cover  slips  bearing 
the  sections  (as  in  the  paraffin  method),  are  transferred 
from  water  or  methylated  spirit,  as  the  case  may  be, 
into  one  of  the  following  stains  : — 

(i)  The  logwood  and  hematoxylin  group. — These 
are  of  the  greatest  service.  The  nuclei  are  stained 
deeply,  the  protoplasm  slightly,  and  the  cell  structures 
are  differentiated.  By  using  them  very  weak  or  con- 
centrated, or  by  treating  over-stained  sections  with 
dilute  acetic  acid,  various  degrees  of  contrast  may  be 
obtained.  In  combination  with  eosin  still  more  beauti- 
ful colour  effects  are  produced. 

Gerrard's  logwood. — The  following  formula  of  Mr. 
Gerrard,  of  University  College  Hospital,  has  been 
found  most  useful : — 

Clean  logwood  chips  8  ozs. 

Ammonia  alum  free  from  iron  ...     2  ozs. 

Spirits  of  wine  1  oz. 

Water  1  pint. 

Dissolve  alum  in  water,  add  logwood  infused  24 
hours,  strain,  add  spirit. 

The  stain  may  be  used  diluted  with  distilled  or  tap 
water  (there  is  no  precipitate),  and  the  sections  may  be 
allowed  to  soak  in  it  for  several  hours,  a  proceeding 
which  gives  good  differential  effects ;  or  the  sections 
may  be  rapidly  stained  in  the  strong  solution ;  or 
they  may  be  over-stained,  and  then  treated  with  weak 
acetic  acid,  which  partly  removes  the  logwood  from  the 
non-cellular  parts.  After  this  proceeding  carefully  re- 
move all  trace  of  acid  by  washing. 
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Slightly  different  shades  of  blue  and  red  are  obtained 
according  as  distilled  or  common  water  is  used. 

After  staining,  allow  it  to  remain  some  time  in  water, 
which  imparts  a  deeper  tint  to  the  sections. 

Attention  to  the  above  points  will  give  a  variety  of 
different  effects.  Thus,  for  instance,  caseous  material 
may  be  made  to  take  up  very  little  colouring  matter  or 

to  stain  intensely. 

EhrlicVs  hematoxylin.— This  is  very  good  and  pro- 
duces different  results  according  to  how  it  is  manipu- 
lated. For  instance,  the  growing  cartilage  in  normal 
or  rickety  bone  will  stain  almost  black  after  a  few 
hours  soaking  in  a  very  weak  solution,  whilst  in  a  strong 
solution  a  much  more  diffuse  result  is  obtained.  Dilute 
with  distilled  water  where  necessary.  Wash  in  common 
water  to  bring  out  the  deep  blue  colour. 

Note.— Collodion  sections  stain  rapidly  with  this 
group.  It  is  as  well  to  remove  the  stain  from  the  collo- 
dion by  weak  acetic.  Paraffin  sections  stain  slowly. 
Sections  can  be  mounted  in  any  of  the  media  but 
balsam  is  the  most  useful.  These  stains  improve  on 
keeping  but  protect  the  sections  from  the  light. 

Hcematoxylin  and  eosin.— Stain  as  before,-wash  and 
transfer  to  a  watch  glass  of  methylated  spirit,  to  which 
one  drop  of  a  strong  solution  of  eosin  or  common  red 
ink  has  been  added,  and  leave  it  there  two  or  three 
minutes  or  even  longer.    Then  pass  directly  through 
cloves  and  mount  in  Canada  balsam.    The  nuclei  re- 
main stained  with  logwood,  but  the  eosin  seems  to 
displace  the  blue  colour  from  the  protoplasm,  fibroid 
and  necrotic  structures,  imparting  to  them  a  marked 
pink  colour.    With  the  coloured  corpuscles  it  gives  an 
important  redish  reaction,  which  contrasts  with  their 
previous  almost  invisible  condition. 
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2.  Osmic  acid. — Place  the  sections  in  a  half  per  cent, 
solution,  protected  from  evaporation  and  light,  until 
they  have  acquired  the  desired  tint.  Fat  and  myelin 
are  stained  black,  hence  it  is  very  good  and  useful  for 
all  cases  of  fatty  change,  and  by  contrast  for  sclerosis 
of  the  cord  and  nerve  degenerations,  the  fibres  only  be- 
coming black. 

3.  Carmine. — In  addition  to  staining  in  mass,  it  gives 
good  results  with  sections  of  the  spinal  cord,  bringing 
out  sclerosed  patches.  Use  as  directed  for  staining  in 
mass. 

4.  Picrocarmine. — With  some  this  takes  the  place  of 
the  logwood  group.  It  yields  good  double  staining 
effects.  Lift  the  section  from  water  on  to  the  slide  and 
pour  over  it  a  few  drops  of  the  solution,  in  a  minute  or  so 
run  only  the  excess  off  and  mount  directly  in  glycerine. 

5.  The  aniline  group. — Saturated  solutions  are  made 
with  water  or  alcohol. 

They  are  all  readily  extracted  by  alcohol,  and  this 
fact  is  made  use  of  in  staining.  Thus,  the  sections  are 
over-stained  and  then  treated  with  spirit,  or  spirit  just 
acidulated  with  hydrochloric  acid  until  the  proper  stain- 
ing effect  is  obtained.  They  are  then  rapidly  passed 
through  cloves  and  mounted  in  balsam.  They  must 
not  tarry  in  the  oil  of  cloves  as  it  likewise  extracts  the 
dye.    To  obviate  this,  cedar  oil  is  sometimes  employed. 

Methyl  violet. — This  is  especially  useful  for  lardaceous 
degenerations  and  fat,  to  the  former  of  which  it  imparts 
a  pink,  and  to  the  latter  a  deep  violet  colour. 

It  is  perhaps  best  to  use  a  dilute  watery  solution  (a 
drop  or  two  of  purple  ink  will  do),  and  to  stain  for  some 
time.  In  the  case  of  waxy  degeneration,  subsequent 
treatment  with  half  per  cent,  acetic  acid  heightens  the 


I2  STAINING. 

contrast  between  the  blue  of  the  unaffected,  and  the  pink 
of  the  affected  portion.  But  always  remove  every  trace 
of  acid  and  mount  in  glycerine. 

Aniline  blue  black  is  used  extensively  for  the  central 
nervous  system,  especially  to  reveal  degenerations. 

Employ  a  weak  solution  and  stain  for  several  hours. 
Any  chromic  salt  should  be  thoroughly  removed  by 
washing,  and  the  fresher  the  cords  the  better.  The 
black  inks  are  used  by  some. 

Methyl  te.-This  should  be  reserved  for  sections  ot 
fresh  unhardened  tissue,  and  glycerine  is  then  used  for 
mounting. 

Gentian  violet,  fuchsine,  and  safranine  are  other  uselul 
aniline  dyes.  Gentian  violet  and  fuchsine  are  especi- 
ally serviceable  for  micro-parasites. 

(c)  Especially   for   micro-organisms.— In  logwood 
prepared  tissues,  micro-organisms  may  be  recognised 
when  they  occur  in  masses,  as  they  stain  more  deeply 
than  their  surroundings  ;  but  when  they  are  scattered, 
it  is  quite  impossible  to  do  so  owing  to  the  complex 
nature  of  the  field.    The  same  may  be  said  when  the 
carmines  are  used.    But  the  aniline  dyes  have  a  special 
affinity  for  vegetable  and  even  some  animal  parasites, 
and  when  sections  of  tissues  in  which  they  are  present 
have  been  well  over-stained,  and  have  then  passed 
through  a  solution  of  iodine  or  of  strong  acid,  such  as 
sulphuric  or  nitric,  the  colour  may  be  further  removed 
by  spirit  from  everything  but  the  organisms,  whilst 
with  a  second  or  contrast  stain,  the  structure  of  the 
tissue  may  be  revealed,  without  in  any  way  interfering 
with  the  visibility  of  the  parasites. 

A  great  many  anilines  are  used,  of  which  gentian 
violet  and  fuchsine  are  perhaps  the  commonest ;  the 
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contrast  colours  being  eosin  for  the  violet  and  methyl 
blue  or  Ehrlich's  logwood  for  fuchsine  ;  but  there  are 
numerous  other  combinations.* 

Gentian  violet. — One  of  the  best  solutions  is  that  of 
Ehrlich's. 

Saturated  solution  of  gentian  violet — 


Gentian  violet   1  grm. 

Alcohol   15  c.c. 

Saturated  solution  of  aniline  oil — 

Aniline  oil   3  c.c. 

Aqua  dest   80  c.c. 

Mix  and  filter. 


Stain  from  a  few  minutes  to  a  half  hour  or  longer, 
then  transfer  to  Gram's  solution  of  iodine,  prepared 
thus : — 

Iodine  1  grm. 

Pot.  Iod  2  grm. 

Water  300  c.c. 

Allow  a  minute  or  so  for  this,  the  preparations  mean- 
while turn  brown. f 

Then  wash  the  sections  in  methylated  spirit  until 
they  are  almost  white,  and  counterstain  with  watery  (or 
alcoholic)  solutions  of  eosin,  bismarck  brown,  or  safranine. 

Dehydrate  rapidly,  pass  through  cloves  and  mount  in 
balsam. 

0  There  are  special  staining  methods  for  nearly  all  the  organ- 
isms of  importance. 

f  This  operation  aids  in  fixing  the  stain  in  the  organisms,  and 
facilitates  the  next  process,  that  of  the  decoloration  of  the  tissue 
elements  by  alcohol,  or  if  necessary,  by  cloves  in  addition. 
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Fuchsine.— Zeihl-Neelsen's  formula.    Carbolic  acid  is 
used  instead  of  aniline  oil. 

Fuchsine  1  grm- 

Alcohol    .    .    •  •    •  I0C-C- 

Carbolic  acid  5  g™i. 

Water  100  c-c- 

This  is  a  most  useful  stain  for  Tubercle,  Leprosy 
and  Actinomycosis.  In  the  case  of  the  first,  cover- 
slip  preparations  require  about  half  an  hour's  immer- 
sion in  the  warmed  solution,  and  sections  of  tissues  a 
very  much  longer  time,  often  days. 

Preparations  of  Tubercle  must  pass  through  a  io  to 
25  per  cent,  solution  of  sulphuric  acid,  or  nitric  acid  i 
in   3,  whilst   Actinomycosis  is  usually  treated  with 

Gram's  iodine. 

Complete  the  decolorisation  in  spirit,  and  stain  with 
a  contrast  colour  such  as  methyl  blue  or  Ehrlich's  log- 
wood.   Mount  as  before. 

(d)  Especially  for  nerve  tissues.— Weigerfs  method. — 
The  tissue  should  be  hardened  in  potassium  dichromate 
or  Miiller's  fluid,  or  if  previously  hardened  in  alcohol 
must  be  allowed  to  acquire  a  brown  tint  by  immersion 
in  the  dichromate. 

As  soon  as  it  is  ready  it  is  placed  in  gum,  and  sections 
made ;  or  it  is  dehydrated  and  soaked  in  collodion  and 
kept  in  mass  for  the  next  stage,  when  the  sections  or  the 
collodion  blocks  are  transferred  for  a  day  or  two  to  a 
half  saturated  solution  of  acetate  of  copper,  kept  at  a 
temperature  of  about  380  C.  After  this  the  collodion 
mass  may  be  cut. 

The  sections  are  next  allowed  to  stain  from  two  to 
several  hours  (cortex)  in  the  following  hematoxylin 
solution  of  Weigert,  which  is  kept  warm. 
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Hematoxylin  !  part 

Alcohol  I0  parts 

Water  go  parts 

Lithium  carbonate  (saturated  solution)   i  part 
When  they  have  acquired  a  sufficiently  black  colour 
wash  in  water  and  treat  them  with — 

Potassium  ferricyanide     .    .    .   2*5  grm. 

Borax   :    .    .'  2  grm. 

Water  200  c.c, 

which  produces  in  about  half  an  hour  or  longer  a  differ- 
entiation between  the  grey  matter  or  sclerosed  parts  and 
the  medullary  fibres,  the  former  assuming  a  light  brown, 
the  latter  retaining  a  fine  blue  black  colour. 

Finally  wash  and  mount  in  the  usual  way  in  balsam.* 
Pal  and  Weigerfs  method. — Dilute  an  equal  quantity  of 
the  hematoxylin  with  distilled  water  in  a  watch  glass, 
and  add  a  drop  or  two  of  lithium  carbonate.  Place  the 
sections  in  this  solution  for  several  hours  or  until  they 
assume  a  very  dark  tint. 

Wash  in  distilled  water  and  subject  for  half  a  minute 
to  a  25  per  cent,  solution  of  potassium  permanganate. 

Wash  and  transfer  to  the  decolorising  and  differen- 
tiating solution  : — 

Potassium  sulphite  .    .    .    .  1  grm. 

Oxalic  acid  1 

Distilled  water    ....  200  c.c. 
until  good  contrast  effects  are  produced,  which  is  gene- 
rally in  two  or  three  minutes.    Eosin  can  be  used  with 
advantage  to  get  still  stronger  contrasts. 

6.  Mounting. — The  media. — Glycerine,  glycerine  jelly, 


0  This  method  often  gives  a  beautiful  black  reaction  with  red 
corpuscles. 
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Canada  balsam,  and  occasionally  spirit  varnish,  are  the 
common  mounting  media. 

Canada  balsam  is  made  of  equal  parts  of  dry  balsam 
and  xylol,  and  the  following  is  the  method  to  be 
adopted  for  mounting  in  it. 

Stain  the  sections,  whether  they  are  free,  or  in  collo- 
dion or  fixed  to  the  cover-glass.    Wash  in  water. 

Transfer,  on  a  section  lifter  if  necessary,  to  spirit,  in 
order  to  dehydrate  thoroughly.  See  that  they  do  not 
become  crumpled  up  in  this  process. 

With  a  needle  or  section  lifter,  transfer  to  cloves, 
if  a  section  was  previously  folded  it  now  usually  unrolls. 

Immerse  a  well  polished  lifter  into  the  cloves  and 
draw  the  section  on  to  it,  undoing  any  folds.  Lift  up 
with  plenty  of  oil  and  flow  the  section  on  to  a  slide. 
Allow  what  will  of  the  cloves  to  drain  off  and  remove 
the  rest  and  at  the  same  time  flatten  the  section  by  the 
following  means:— hold  a  small  piece  of  white  filter 
paper  on  the  slide  with  the  left  hand,  then  press  it 
firmly  on  the  section  by  a  sweeping  movement  of  one  of 
the  fingers  of  the  right  hand.  There  is  no  fear  of 
bringing  away  the  section  on  the  paper  if  it  is  held 
firmly. 

Place  a  drop  of  Canada  balsam  on  the  cover-slip  and 
invert  over.  If  there  are  any  air  bubbles  these  are 
absorbed. 

Shield  from  the  light,  as  most  colours  fade. 

Note.— Collodion  preparations  if  to  be  clarified  by 
cloves,  must  be  cleared  on  the  slide,  as  the  collodion 
is  almost  instantly  dissolved.  Cedar  oil  takes  a  very 
long  time  to  clear.  Or  the  sections  may  be  transferred 
directly  from  spirit  to  spirit  varnish,  or  mounted  in 
glycerine  or  glycerine  jelly. 
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In  the  paraffin  method,  sections  if  stained  may  be 
transferred  directly  from  the  xylol  to  balsam. 

Glycerine  and  glycerine  jelly. — Immerse  the  slide  be- 
neath the  (stained)  section  in  water,  float  on  to  it  and 
lift  out.  Run  off  the  excess  of  water,  place  a  drop 
of  glycerine  upon  the  section  and  cover  over  with  a 
slip. 

In  using  jelly,  place  a  piece  about  the  size  of  half  a 
split  pea  upon  the  cover-slip  and  very  gently  warm  till 
it  melts,  then  invert  over  the  section. 

In  both  cases,  cement  the  edges  with  gold  size, 
asphalte,  or  other  substance. 

Bubbles  are  often  a  source  of  great  trouble.  To  get 
rid  of  them  before  mounting,  transfer  the  sections  from 
the  water  into  spirit  for  a  moment,  and  shake,  then  put 
back  into  water  and  mount. 

Cover-slip  Preparations. — For  sputum,  blood,  pus, 
exudates,  cultures,  &c. 

Smear  a  small  quantity  on  a  perfectly  clean  cover- 
slip,  with  or  without  diluting  with  a  drop  of  pure  water, 
or  spirit,  and  spread  it  all  over  by  rubbing  it  with 
another  cover-slip,  thus  at  the  same  time  making  two 
preparations. 

Allow  to  dry.  Then  fix  by  rapidly  passing  through  a 
Bunsen  flame,  to  coagulate  the  albumins  and  to  produce 
a  certain  amount  of  transparency  {see  Note,  p.  ig). 

Stain  in  a  watch  glass  containing  the  selected  aniline 
dye.  For  tubercle  bacilli  use  Neelsen's  fuchsine,  and 
warm  ;  leave  the  slips  in  it  for  half  an  hour  or  longer. 

Treat  with  Gram's  iodine,  or  in  the  case  of  tubercle 
with  the  sulphuric  or  nitric  acid  mixture.  Decolorize 
with  spirit ;  and  use  a  contrast  stain  if  necessary. 

Dry  and  mount  in  xylol  balsam  ;  or  melt  a  piece  of 
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the  dry  balsam  on  the  slide  and  press  the  cover-slip 
firmly  down  upon  it. 

Cutting  Fresh  Tissues. — For  purposes  of  diagnosis. 

Place  on  the  carrier  of  the  freezing  microtome  with 
plenty  of  gum,  freeze  and  cut  a  few  sections.  Transfer 
them  to  water,  and  float  them  on  to  slides. 

Pour  over  a  few  drops  of  methylene  blue,  and  when 
sufficiently  stained  drain  off  and  cover  with  glycerine. 

7.  Injecting. — Carmine  and  Prussian  blue  are  the 
commonest  colours. 

Carmine — 

(a)  Carmine  3  grms.  rubbed  up  with  a  little  water 
and  enough  ammonia  to  dissolve  it. 

Glycerine  50  c.c. 

Filter. 

(b)  Glycerine  .........  50  c.c. 

Acetic  acid  5  c.c. 

Add  (a)  to  (b)  and  see  that  the  resulting  mixture  is 
just  acid. 

For  use. — Add  one  part  to  four  of  a  glycerine  or 


gelatine  vehicle,  such  as — 

(1)  Glycerine   2  parts. 

Alcohol   1  part. 

Water   1  part. 

(2)  Gelatine   1  part. 

Water   10  parts. 

Dissolved  and  kept  warm. 

Prussian  blue — ■ 

Soluble  Prussian  blue   5  parts. 

Water   60  parts. 


For  use. — Add  in  the  same  proportions  as  above  to 
the  glycerine  and  gelatine  mixtures.  Acidulate  just 
before  using. 
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For  injecting  use  a  syringe  and  fine  cannula  or  a 
pressure  bottle.  There  is  no  trouble  with  the  glycerine 
solution,  but  the  gelatine  requires  to  be  kept  warm  ; 
therefore  all  the  utensils  must  be  warmed,  and  if  pos- 
sible, the  tissue  to  be  injected. 

Note. — Fixing  and  staining  nuclear  changes. — One  of  the  best  fixing  reagents 
for  this  purpose  is  the  chromo-aceto -osmic  acid  solution  of  Flemming.  As  re- 
commended by  Lee  it  is  well  to  keep  a  stock  solution  of  two  per  cent,  osmic  acid 
in  one  per  cent,  chromic  acid  ;  this  will  serve  not  only  for  making  the  following 
solution  but  for  all  the  purposes  of  osmic  acid ;  it  should  be  preserved  in  a  lead 
free  glass  bottle.  For  Flemming's  solution  mix  one  part  of  the  above  with  four 
parts  of  the  following : — 

i  per  cent,  chromic  acid    .    .    .    .    ir  parts. 

Aq.  dest  4 

Glacial  acetic  acid  1  part. 

Harden  a  small  piece  of  the  tissue  in  this  for  about  24  hours,  well  wash,  and 
then  continue  hardening  in  alcohol  for  a  day  or  longer.  Stain  in  a  concentrated 
alcoholic  solution  of  safranin  for  half  an  hour  or  longer,  wash  out  in  pure  alcohol 
then  clear  in  cloves  and  mount. 

Fixing  and  staining  micro-organisms. — Instead  of  the  heat  method  for  fixing 
cover-slip  preparations,  a  drop  of  a  solution  of  equal  parts  alcohol  and  ether  may 
be  used.  As  some  organisms  are  decolorised  by  Gram's  iodine,  they  should  after 
staining  be  simply  washed  in  water  or  alcohol.  The  most  serviceable  stains  are 
Ehrlich's  gentian  violet,  Fuchsine,  Loffler's  or  Kuhnes'  blue. 

The  following  method,  of  paraffin  embedding  and  double  staining  with  picro- 
carmine  and  gentian  violet,  will  be  found  useful.  To  embed : — Transfer  the  piece  of 
tissue  from  absolute  alcohol  to  ether,  then  to  a  saturated,  solution  of  paraffin  in 
ether,  then  to  the  melted  paraffin.  Allow  several  hours  for  each  process.  When 
the  sections  are  cut,  remove  the  paraffin  by  successive  washings  in  ether;  trans- 
fer to  alcohol  and  ether,  then  to  alcohol  alone,  and  proceed  to  stain.  First  stain 
from  half  to  one  minute  in  Orth's  carmine,  then  well  wash  out  all  excess  with  the 
following  solution — alcohol  70  per  cent.,  saturated  watery  solution  of  picric  acid 
30  per  cent.,  and  HC1  half  per  cent.  The  nuclei  remain  deeply  stained.  Next 
proceed  to  stain  with  picric  acid,  allowing  as  long  a  time  as  possible  in  order  to 
colour  the  protoplasm,  &c.  Wash  in  water  and  stain  micro-organism,  if  present, 
with  the  gentian  violet,  pass  through  Gram's  iodine,  wash,  just  dehydrate  with 
alcohol  and  quickly  decolorise  with  oil  of  cloves,  then  wash  in  xylol  and  mount  in 
xylol  balsam.  Instead  of  gentian  violet,  Loffler's  blue  may  be  used  (longer  to 
stain) ;  in  this  case  wash  out  in  water,  rapidly  dehydrate  and  decolorise  in  aniline 
oil,  then  to  xylol,  &c. 
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Chapter  IT. 
ACUTE  INFLAMMATION. 

I.  The  outlines  of  inflammation,  including-  the  retrogressive  tissue 

changes  and  the  vascular  phenomena.  The  reparative  or 
progressive  changes  and  the  chronic  inflammatory  conditions. 

II.  Illustrations  of  the  retrogressive  and  vascular  phenomena  as 

seen  in  acute  inflammation  of  the 

1.  Lung — 

(a)  Congestion  and  oedema  (serous  exudate). 

(b)  The  fibrinous  exudate, 
(f)  The  leucocytic  exudate. 
(d)  The  hsemorrhagic  exudate. 

2.  Serous  Surfaces — 

(a)  Serous  pleurisy. 

(b)  Sero-fibrinous  pericarditis. 

(c)  Suppurative  peritonitis. 

3.  Mucous  Surfaces — 

(a)  Bronchitis — congestion  stage. 

(b)  Bronchitis — leucocytic  exudation. 

(c)  Croupous  and  diphtheritic  inflammation  of  the  intestine. 

(d)  Diphtheritic  inflammation  of  the  mucous  membrane  of 

the  pharynx. 

4.  Parenchymatous  Organs.    Ex.  The  Kidney. 

The  vascular  and  parenchymatous  changes. 

5.  Connective  Tissue  and  Skin — 

(a)  Leucocytic  exudation. 

(b)  Pus,  suppuration  and  the  acute  abscess. 

(c)  Gangrenous  inflammation.     The   formation   of  the 

slough,  vesicle  and  pustule. 
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Introductory. 

We  cannot  attempt  in  the  following  pages  to  give 
more  than  a  sketch  of  the  tissue  changes  observed  in 
such  a  wide  and  definitionless  a  subject  as  Inflammation. 
In  almost  every  chapter  examples  of  inflammation  of 
some  form  or  another  will  be  discussed,  striking  illus- 
trations being  furnished  by  the  mycotic  and  zoopara- 
sitical  affections. 

In  studying  the  tissue  changes  which  are  grouped 
under  inflammation  and  which  are  the  outcome  of 
many  different  causes,  we  will  be  struck  by  the  varying 
degrees  of  prominence  which  the  following  phenomena 
assume  under  different  circumstances,  viz. : — 

1.  The  vascular  phenomena — engorgement,  exudation, 
stasis. 

2.  The  leucocytic  massing. 

3.  The  evident  injury  of  the  tissue  as  shown  by  the 
swelling,  vacuolation  and  subsequent  necrosis  of  the 
cells,  the  softening  of  the  ground  ' substance  and  the 
dilatation  and  permeability  of  the  vessels. 

4.  The  proliferation  of  the  tissue  elements. 

The  various  interpretations  which  have  been  put  upon 
these  phenomena  will  be  found  partly  detailed  in  the 
Bibliography.  For  in  the  present  and  subsequent  two 
chapters  we  will  confine  ourselves  to  a  grouping  [arti- 
ficial though  it  be)  of  the  above  changes,  such  for  ex- 
ample as,  the  acute  retrogressive  and  vascular  changes 
(Chap.  II.)  the  reparative  and  progressive  (Chap.  III.) 
and  the  more  chronic  hyperplastic  changes  (Chap.  IV.). 

The  vascular  phenomena,  which  are  especially  well- 
marked  in  the  acute  forms  of  inflammation  are  : — 

1.  The  dilatation  of  the  vessels. 

2.  The  retardation  of  the  blood  stream. 
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3.  The  exudation  of a  serum  like  fluid  rich  in  albumin- 
oids, which  if  the  injury  continue  or  increase  is  supple- 
mented by  4,  a  coagulable  exudate. 

5.  The  exudation  of  white  and  red  corpuscles. 

6.  Stasis  and  thrombosis. 

They  appear  to  be  due  to  the  softening  of  the  vessel 
walls  (the  result  of  the  "injury")  and  taken  in  the 
above  order  they  very  often  correspond  to  increasing- 
degrees  of  injury.  The  tone  of  the  walls  of  the  vessels 
gives  out  and  distension  and  slowing  of  the  blood 
stream  result ;  the  endothelium  no  longer  possesses  a 
selective  influence  over  the  serous  fluid  which  normally 
transudes,  but  allows  one  highly  charged  with  albumin 
to  filter  through  in  increased  quantity  ;  and  what  is 
still  more  remarkable  permits  the  escape  of  leucocytes 
and  red  corpuscles,  though  no  actual  channels  can  be 
demonstrated. 

If  the  injury  is  only  slight  engorgement  is  the  chief 
result ;  if  very  severe  hemorrhagic  exudation  and  ulti- 
mately stasis  and  thrombosis  ;  but  in  many  cases  ap- 
parently, more  dependent  upon  the  nature  of  the  in- 
jury than  upon  its  intensity,  is  the  phenomenon  of 
leucocytic  massing  or  exudation. 

Supposing  the  irritation  to  cease  relatively  early, 
repair  takes  place,  and  the  necrosed  elements  are  re- 
moved and  replaced  by  new  tissue.  Of  the  exudates, 
the  fluid  constituents — the  source  of  the  swelling — are 
rapidly  removed  by  the  lymphatics  ;  whilst  the  deposits 
of  fibrin  and  red  corpuscles  take  a  much  longer  time  to 
disappear  ;  but  what  becomes  of  the  leucocytes  is  less 
certain.  Whether  like  the  red  corpuscles  they  are 
removed  before  healing  is  complete,  or  whether  they 
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take  an  active  part  in  the  formation  of  new  connective 
tissue  has  long  been  debated.  The  inflammation  pro- 
ducing irritant  kills  many  of  them,  just  as  it  does  the 
tissue  corpuscles,  and  as  pus  cells  we  are  familiar  with 
their  consequently  degenerated  forms.  Those  that 
survive  may  find  their  way  into  the  lymphatics,  or 
undergo  fatty  change,  after  having  perhaps  proliferated 
a  few  times  ;  or  they  may  act  as  scavenger  cells.  But 
some  still  think  they  are  capable  of  higher  development, 
viz.,  of  forming  connective  tissue  and  capillaries;  and 
granulation  tissue  is  said  to  contain  them  in  all  stages 
of  development. 

By  those  who  adopt  this  view,  the  progressive,  changes 
which  take  place  in  the  escaped  corpuscles  are  spoken 
of  as  productive  inflammation ;  and  repair  is  said  to  be 
a  combination  of  the  regeneration  of  the  original  tissue 
and  productive  inflammation. 

The  new  tissue,  whether  produced  by  both  these  pro- 
cesses or  by  regeneration  only  from  the  original  tissue, 
(the  commonly  accepted  view),  is  made  up  of  numerous 
cell  forms,  round  and  spindle  cells,  and  often  epithelioid 
and  giant  cells.  There  are  many  newly  formed  capil- 
laries. An  over-production  of  tissue  is  very  often  seen, 
but  in  time  contraction  is  sure  to  occur.  The  delicate 
vessels  are  readily  affected  by  the  least  irritation,  and  a 
slight  inflammatory  exudation  is  very  common  and  apt 
to  be  prolonged  over  a  considerable  period.  Thus  a 
chronic  inflammatory  condition  supervenes. 

II.  Illustrations. 

To  investigate  the  above  changes  we  will  take  as 
examples  and  illustrations  the  pulmonary  alveoli,  serous 
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and  mucous  surfaces,  a  glandular  organ,  and  connec- 
tive tissue. 

I.  Pulmonary  Tissue. — We  take  the  lung  first  be- 
cause of  the  numerous  and  delicate  vessels  in  the  walls 
of  the  alveoli  which  readily  reveal  early  inflammatory 
changes,  and  because  the  air  cells  form  convenient 
receptacles  into  which  transude  the  fluid  and  corpus- 
cular elements  characteristic  of  the  advancing  stages  of 
exudation.  Inflamed  or  Pneumonic  Lung  will  there- 
fore serve  our  purposes. 

Fig.  1. — This  shows  the  alveolar  walls  irregular  and 
wavy  from  the  distension  of  the  vessels  which  are  en- 
gorged with  blood.  In  the  recent  state  of  this  specimen 
the  alveoli  contained  fluid,  oedema  fluid  or  "  serous11 
exudate,  which  had  transuded  through  the  pulmonary 
endothelium  from  the  vessels.  It  did  not  coagulate 
spontaneously,  nor  was  it  precipitated  by  the  hardening 
reagent,  hence  the  alveolar  spaces  now  appear  empty. 

The  injury  or  irritant  which  had  thus  damaged  the 
vessels  and  brought  about  these  changes,  was  the  pro- 
longed inhalation  of  ether  in  a  dog.  The  stages  there 
reached  are  congestion  and  "serous"  exudation. 

The  next  stage  is  shown  in  Fig.  2. — A  section  of  part 
of  a  pneumonic  lung  in  an  adult.  The  alveolar  walls 
are  slightly  swollen  and  the  cavities  filled  with  a  faintly 
staining  fibrinous  material  entangling  a  few  corpuscles. 

The  injury  in  this  case  was  more  profound,  and  has 
allowed  a  coagulable  fluid  more  nearly  resembling  blood 
plasma  to  filter  through  the  capillaries.  We  may  call 
this,  therefore,  the  stage  of  "  fibrinous11  exudation. 

To  exhibit  the  corpuscular  exudate,  a  more  ad- 
vanced specimen  of  pneumonia,  as  in  Figs.  3  and  4, 
serves  very  well.    Under  the  low  and  high  power  is 


Fig.  3.   LUNG.   CROUPOUS  PNEUMONIA 
Stage  ofleucocytic  exudation.   The  alveoli  are  widely  ( 

1.  The  exudate  in  the  alveolus. 

2.  The  alveolar  wall. 

Obj.  1  in.,  without  eyepiece. 
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seen  a  section  of  an  intensely  inflamed  portion  of  a 
similar  lung  to  the  last.  It  represents  one  of  the  most 
characteristic  appearances  of  acute  inflammation,  viz., 
the  exudation  of  leucocytes.  The  alveoli  are  over- dis- 
tended by  masses  of  small  round  cells,  held  together 
in  a  delicate  "  fibrinous  "  network.  The  alveolar  walls 
appear  compressed  and  are  either  ill-defined  or  con- 
spicuous as  thin  red  lines  of  congestion,  contrasting 
with  the  logwood  stained  exudate. 

Not  only,  therefore,  has  fluid  escaped  from  the 
vessels,  but  a  plasma  rich  in  white  corpuscles.  The 
latter  had  wandered  out  more  especially  from  the  small 
veins,  having  first,  owing  to  the  sluggish  blood  stream, 
accumulated  on  the  inner  surface  of  the  vessel  walls. 
A  few  red  ones  may  have  also  escaped,  but  they  do  not 
appear  in  great  numbers  unless  the  irritation  is  still 
more  intense  and  the  congestion  very  marked.  If  this 
is  the  case,  a  hcemorrhagic  exudation  takes  place  from  the 
capillaries,  and  the  alveoli  become  filled  with  red  blood 
discs,  a  condition  which  was  shown  in  the  section  from 
which  Fig.  5  was  made  ;  but  in  the  figure  the  corpuscles 
are  now  almost  invisible  owing  to  decolorisation. 
What  are,  however,  most  conspicuous,  are  new  ele- 
ments, corpuscles  (i  and  2),  very  many  times  larger 
than  the  scattered  leucocytes  around,  and  which  give 
•to  the  section  a  distinctive  appearance  in  marked  con- 
trast with  the  former  preparations. 

The  section  represents  an  acute  inflammation,  of  a 
haemorrhagic  type,  several  days  after  the  cessation  of  the 
exudation,  and  was  made  from  a  broncho-pneumonic 
lung.  The  large  corpuscles  are  commonly  looked  upon 
as  derived  by  proliferation  from  the  alveolar  epithelium  ; 
and  this  condition  in  the  lung  is  spoken  of  as  catarrhal 
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inflammation.  Some  of  them  might  be  epithelial  cells 
which,  in  the  process  of  degeneration,  have  fallen  from 
the  walls  ;  but  as  many  are  furnished  with  amoeba-like 
processes  they  were  probably  living  cells ;  and,  further, 
as  red  corpuscles  and  particles  of  soot  are  seen  in  their 
interior,  they  may  be  looked  upon  as  phagocytes  or 
scavenger  cells.  They  are  wandering  cells  of  some  kind 
which  have  become  greatly  enlarged,  for  proliferating 
alveolar  epithelium  as  a  rule,  gives  rise  to  smaller  and 
more  gland-like  cells.  In  the  next  chapter  on  Repair 
we  shall  return  to  the  origin  of  these  corpuscles. 

Summary. — We  have  now  observed  the  congestion  or 
engorgement  of  the  capillaries  and  small  vessels,  the 
exudation  of  11  serous  "  then  of  coagulable  fluid,  the  escape 
of  leucocytes  and  of  red  corpuscles.  Stages  which  have 
been  assumed  to  represent  increasing  degrees  of  injury 
to  the  vessel  walls,  produced  in  the  first  instance  by  the 
contact  of  a  chemical  irritant  (ether  vapour),  in  the 
others  by  the  probable  presence  in  the  lung  of  an 
intensely  pathogenic  microbe. 

In  the  recent  state,  i.e.,  macroscopically,  the  lung 
tissue  corresponding  to  Figs.  2,  3,  4  and  5,  was  solidi- 
fied or  "  hepatised."  Under  these  circumstances  it  is 
swollen,  very  friable  and  inelastic,  and  often  bears  the 
impress  of  the  ribs.  The  great  distension  of  the  alveoli 
in  Figs.  3  and  4  shows  a  diminution  of  elastic  resist- 
ance on  the  part  of  the  walls. 

In  Fig.  5  progressive  changes  may  be  said  to  have 
taken  place,  the  irritation  having  ceased. 

II.  The  next  series  of  examples  are  illustrated  in 
Inflammation  of  Serous  Surfaces. — Pleura.  Pericar- 
dium. Peritoneum. 


Fig.  5.   LUNG.   CATARRHAL  OR  BRONCHO-PNEUMONIA. 
The  alveoli  are  filled  with  masses  of  red  blood  corpuscles,  but  these 

are  invisible  in  the  figure. 
1  &  2.    Macrocytes  ('  catarrhal  cells ')  which  give  the  section  its 

characteristic  appearance. 

Obj.  J.  without  eyepiece. 


r-'i$.  8.  ACUTE  PLEURISY 
3.  GSdoinatouB  lu»4  structure. 
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Commencing  with  the  pleura,  Fig.  6  shews  the  pleura 
from  a  case  of  Acute  Pleurisy. 

The  engorged  vessels  in  the  deeper  layer  of  the 
pleura  are  especially  noticeable.  The  congestion  ex- 
tends into  the  walls  of  the  neighbouring  alveoli,  which 
are  swollen  and  covered  with  numerous  small  round 
cells.  The  surface  of  the  serous  layer  is  rough,  the 
epithelium  having  desquamated. 

The  pleural  cavity  in  this  case  contained  a  consider- 
able quantity  of  "serous"  highly  albuminous  fluid,  as 
also  the  adjacent  alveoli  (oedema  fluid). 

There  is,  therefore,  congestion  and  exudation  of 
11  serum ,"  a  slight  thickening  of  the  whole  pleura  and  a 
roughening  of  the  serous  surface,  but  as  yet  no  forma- 
tion of  fibrin  in  the  exudate. 

Fig.  7  exhibits  the  surface  of  the  heart  in  acute  exu- 
dative Pericarditis. 

At  the  lower  part  of  the  section  are  the  muscular 
fibres,  above  these  is  seen  a  layer  of  areolar  tissue, 
containing  abundant  fat  cells  and  blood  vessels  ;  but 
it  is  more  corpuscular  than  normal,  especially  as  it 
passes  into  the  denser  layer  of  the  pericardium,  where 
also  a  mass  of  small  round  cells  is  seen.  From  this 
condition  there  is  an  almost  imperceptible  transition  to 
the  structureless  sponge  work  on  the  surface,  which 
is  composed  of  fibrin  with  a  few  entangled  leucocytes, 
and  has  assumed  its  present  characteristic  appearance 
from  the  rubbing  movements  of  the  heart.  There  is 
no  longer  a  layer  of  serous  epithelium  to  mark  the 
commencement  of  the  exudation,  but  in  its  place  and  in 
its  neighbourhood  are  numerous  corpuscles,  of  which, 
though  the  majority  are  escaped  leucocytes,  yet  some  are 
proliferating  connective  tissue  and  endothelial  corpuscles, 
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and  these  are  beginning  to  grow  outwards  as  well- 
defined  spindle  cells. 

The  above  specimen  was  taken  from  a  case  of  acute 
pericarditis,  of  five  days'  duration,  occurring  in  a  boy 
of  nine.  The  pericardium  contained  turbid  fluid  and 
fibrinous  flakes  of  the  lymph  of  older  writers,  and  there 
was  every  reason  to  suppose  that  the  inflammation 
was  caused  or  aggravated  by  the  presence  of  pyemic 
organisms. 

On  summing  up  the  condition  just  observed  and  com- 
paring it  with  the  specimen  of  "  serous  "  pleurisy,  the 
inflammation  is  evidently  more  intense  and  has  pro- 
gressed a  stage  further  ;  for  there  is  abundant  exudation 
of  fibrin  from  the  pericardial  vessels,  coagulated  into  a 
well-marked  layer  or  false  membrane  on  the  surface,  and 
floating  free  as  flakes  of  so-called  11  lymph:'  In  addition 
there  is  an  abundant  exudation  of  leucocytes,  (i)  in  the 
substance  of  the  pericardium,  (2)  entangled  in  the  solid 
exudate  and  (3)  rendering  the  fluid  turbid.  Finally, 
the  tissue  corpuscles  are  showing  signs  of  activity 
by  growth  and  proliferation — phenomena  which  might 
lead  us  to  suppose  that  the  injurious  influences  had 
ceased  and  reparation  commenced. 

As  an  illustration  of  Acute  Peritonitis  shewing: 
leucocytic  exudation,  i.e.,  the  formation  of  adhesions 
and  pus  Fig.  8  affords  a  good  instance.  It  is  a  pre- 
paration of  mesentery  from  a  rat  which  died  of  localised 
peritonitis  on  the  third  day.  Crossing  the  field  is  a 
slightly  raised  dark  band  (1)  composed  of  numerous 
exuded  leucocytes,  fibrin  and  granular  debris.  It  con- 
ceals a  small  vessel. 

The  irritation  has  led  to  the  exudation  of  leucocytes 
and  fibrin  both  in  the  substance  of  the  mesentery  and 


Fig.  7.  FIBRINOUS  PERICARDITIS. 

1.  Layer  of  spongy  fibrin. 

2.  Serous  epicardium,  infiltrated  and  oedematous. 

3.  Subserous  areolar  tissue. 

4.  Cardiac  muscle. 

Obi.  1  in.,  without  eyepiece. 
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PORTION  OF  MESENTERY,  FROM  A  CASE  OF  SUP- 
PURATIVE PERITONITIS. 
1.  Small  vessel  surrounded  and  obscured  by  numerous  leucocytes, 
many  of  which  are  disintegrating.   There  was  an  adhesion  along 
this  line. 

Obj.  i  with  eyepiece. 
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on  its  serous  surfaces,  where  the  exudate  constitutes  a 
false  membrane.  Owing  to  its  sticky  nature  the  band 
had  become  adherent  to  an  adjacent  piece  of  mesentery 
and  had  to  be  torn  away  to  allow  of  the  preparation 
being  made.  There  was  no  fluid  in  the  abdominal 
cavity,  but  the  vessels  were  injected  and  at  one  spot 
there  were  adhesions  caused  by  fibrinous  exudate. 

Note. — Like  the  alveoli  of  the  lung  the  serous  cavi- 
ties are  convenient  receptacles  for  the  exudates.  The 
liquid  poured  out  can  be  readily  analysed  and  the  large 
excess  of  albuminoids  which  inflammatory  "  serous " 
fluids  contain,  demonstrated.  The  walls  are  very  often 
encrusted  with  a  thick  deposit  of  fibrin,  which  interferes 
greatly  with  absorption,  and  which  may  remain  for  an 
indefinite  time,  becoming,  as  we  shall  see  later,  partly 
vascularised  ;  or  the  deposits  on  opposite  walls  may 
adhere,  and  vascular  channels  be  established  across. 
The  exudation  may  become  purulent. 

III.  Inflammation  of  Mucous  Surfaces. — The  in- 
flammation of  mucous  surfaces  introduces  some  special 
points  for  consideration. 

Fig.  9  is  a  section  of  early  Acute  Bronchitis  in 
the  stage  of  engorgement.  From  the  surface  of  the 
bronchus  the  ciliated  epithelium  has  become  detached. 
This  does  not  necessarily  imply  that  during  life  the 
cells  were  not  still  present,  for  there  are  the  effects  of 
the  delayj  post-mortem,  and  the  handling  incidental  to 
frozen  gum  sections  ;  but  from  other  evidence  we  know 
that  the  epithelium  does  show  an  undue  tendency  to 
fall  off  early  in  inflammation.  The  subepithelial 
homogeneous  ground  substance,  or  basement  mem- 
brane,   is   slightly   swollen.      The    other  noticeable 
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feature  in  the  section,  is  the  great  engorgement  of  the 
vessels. 

Fig.  10. — This  represents  a  much  more  intense  con- 
dition in  the  smaller  bronchi.  The  lumen  of  each  bron- 
chiole is  filled  with  a  granular  plug,  the  bronchiole 
itself  looks  like  a  thickened  ring  of  the  same  material 
and  many  of  the  adjacent  alveoli  are  filled  with  similar 
granules.  The  high  power  shows  at  once  that  these 
granules  are  leucocytes ;  and,  further,  that  the  columnar 
epithelium  has  lost  the  well-defined  appearance  of 
health,  is  wanting  in  places,  or  is  obscured  by  leuco- 
cytes ;  and  that  here  and  there  the  nuclei  of  the  colum- 
nar cells  are  undergoing  proliferation. 

The  appearance  of  the  section,  with  the  inflammation 
obviously  centering  around  each  bronchiole,  is  such  as 
at  once  to  suggest  Broncho-pneumonia. 

On  the  right  the  mucous  membrane  is  a  swollen  mass 
of  distended  capillaries,  extravasated  red  corpuscles, 
numbers  of  shrivelled  leucocytes  and  other  cells,  whilst 
granular  debris  and  a  few  distinct  gland  cells  towards 
the  mucularis  mucosae  are  the  only  remains  of  the 
crypts  of  Lieberkiihn.  This  condition  passes  insen- 
sibly into  the  exudate  above,  composed  of  faintly  stain- 
ing cells  of  various  forms,  amongst  which  the  red  and 
white  corpuscles  are  abundant,  all  being  entangled  in  a 
fibrinous  network.  Muscularis  mucosae  is  scarcely  to 
be  distinguished.  The  submucous  areolar  tissue  con- 
tains many  widely  dilated  lymphatics  with  dark  fibrin- 
ous coagula  in  their  centres.  Distinct  degenerative 
changes  are  seen  even  in  the  muscular  coat. 

The  appearances  are  such  as  at  once  to  lead  us  to 
conclude  that  the  tissues  have  been  killed  down  to  the 
areolar  layer,  and  that  the  successive  changes  which 


Fig.  9.    ACUTE  BRONCHITIS 

Section  of  a  mucous  membrane  of  a  bronchus.  The  epithelium  ha* 
become  detached,  the  vessels  are  engorged,  and  the  tissue  is 
oedematous.  The  muscularis  mucosae  is  seen  at  the  lower  part  oi 
the  section. 

Obj.  j,  without  eyepiece.  (Logwood). 


Fig.  10.  BRONCHO-PNEDMONIA. 
1  One  of  3  bronchioles  in  the  field,  each  of  which  is  filled  with  exuded 
leucocytes  and  surrounded  by  alveoli  filled  with  the  same. 
Obj.  1  in  ,  without  eyepiece.  (Logwood). 
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lead  to  this  might  be  summed  up  as,  congestion  of  the 
oreat  vascular  network  of  the  mucous  membrane 
(accompanied  by  increased  secretion  of  mucus)  ;  de- 
squamation of  the  surface  epithelium  and  loosening  of 
the  crypts  from  their  attachments;  serous  exudation; 
fibrinous  and  leucocytic  exudation  with  considerable  ex- 
travasation of  red  corpuscles ;  arrest  of  the  circulation  by 
thrombosis  and  finally  necrosis.  Inflammation  accom- 
panied by  signs  like  these  may  be  termed  diphtheritic. 

On  the  left  the  mucous  membrane  is  scarcely  swollen 
and  the  vessels  are  not  as  engorged  as  on  the  right ; 
the  glands  are  recognisable  and  are  not  much  altered, 
a  few  are  loosened  and  the  surface  epithelium  has  gone ; 
leucocytes  have  wandered  out  and  a  membrane  has 
formed,  but  as  the  figure  shows  it  is  easily  detached. 

This  milder  form  of  inflammation  may  be  called 
croupous.  We  must  bear  in  mind,  however,  that  the 
terms  croupous  and  diphtheritic  are  names  only  used  in 
connection  with  ordinary  types  of  severe  exudative  in- 
flammation occurring  on  mucous  membranes,  and  oc- 
casionally on  granulating  surfaces  elsewhere,  and  that 
they  do  not  as  terms  express  a  truly  scientific  distinc- 
tion. 

Diphtheritic  pharyngitis. — In  diphtheritic  pharyngitis 
a  section  through  the  soft  palate,  the  root  of  the  tongue, 
or  the  epiglottis,  when  covered  with  membrane,  shows 
that  the  epithelium  and  sub-epithelial  tissue,  to  a  vari- 
able depth,  are  infiltrated  with  both  leucocytes  and  red 
corpuscles  entangled  in  richly  fibrinous  material. 
That  most  of  the  epithelial  cells  have  disappeared  and 
that  those  which  remain  are  with  difficulty  recognised, 
having  become  vacuolated  and  undergone  coagulative 
necrosis.   This  necrosed  mass  constitutes  the  membrane, 
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and  immediately  beneath  it  the  tissue  is  cedematous, 
infiltrated  and  the  vessels  congested. 

A  bacillus  (Klebs-Loffler)  has  been  found  to  be  the 
cause  (see  pp.  97  and  103). 

IV.  Inflammation  of  Parenchymatous  Organs. 

The  inflammatory  process  as  seen  in  a  glandular 
organ  may  be  considered  from  several  points  of  view, 
e.g.,  the  changes  in  the  vessels,  in  the  gland  cells,  in 
the  supporting  stroma  or  framework,  &c.     A  good  ex- 
ample  is  the  acutely  inflamed  kidney. 

The  kidney  is  composed  of  special  vascular  mechan- 
isms, the  glomeruli,  and  of  gland  tubes.  The  former 
excrete  (roughly)  the  fluid,  the  latter,  the  solid  constitu- 
ents of  the  urine.  They  both  form  part  of  a  common 
apparatus  and  are  dependent  upon  one  another,  so  that 
the  lesion  which  affects  the  one,  reacts  also  on  the 
other,  though  not  necessarily  with  the  same  force. 

Each  glomerulus  is  a  tuft  of  capillaries  which  pro- 
jects into  the  dilated  extremity  (Bowman's  capsule)  of 
a  renal  tube,  from  which  it  receives  a  reflection  of  epi- 
thelium of  extreme  delicacy.     An  afferent  arteriole 
derived  directly  from  an  interlobular  artery,  feeds  it,' 
and  the  blood  after  circulating  around  finds  its  way  out 
by  a  very  much  finer  efferent  vessel,  into  a  vast  inter- 
lobular network  of  capillaries  in  close  contact  with  the 
remaining  gland  tissue  of  the  kidney  ;  finally  it  passes 
into  an  interlobular  vein. 

Inflammation  of  the  kidney  in  the  large  majority  of 
cases  commences  as  a  glomerulonephritis,  the  delicate 
walls  of  the  capillaries  and  their  equally  delicate 
epithelial  investment  being  the  earliest  to  suffer ;  and 
instead  of  the  non-albuminous  urine,  one  laden  with 
albumin  escapes.    If  the  inflammation  still  progresses, 


11.  CROUPOUS  (to  left  cf  fig.)  DIPHTHERITIC  CONDITION 
(to  right  of  fig.)  OF  THE  COLON  OF  MONKEY,  WHICH 
CAUSED   COMPLETE  BLOCKING  OF  GDT. 

1.  The  fibrinous  and  corpuscular  exudate  (membrane). 

2.  The  glandular  layer. 

3.  The  submucosa. 

4.  The  circular  muscular  layer. 

5.  One  of  the  three  longitudinal  muscular  bundles. 

Obj.  4  in.  (Logwood). 
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corpuscles,  especially  the  red,  make  their  way  out,  and 
produce  smoky  or  bloody  urine,  the  naturally  high 
pressure  in  the  glomerulus  no  doubt  greatly  facilitating 
the  diapedesis.  The  casts  which  may  now  appear 
consist  for  the  most  part  of  fibrin,  of  red  and  white 
corpuscles,  and  of  renal  debris,  moulded  in  the 
tubes. 

The  glomerular  disturbance  is  followed  by  that  of  the 
rest  of  the  vascular  network  and  of  the  gland  cells. 
The  latter  become  swollen  and  "clouded"  and  are 
readily  detached.  The  swollen  cells  may  occlude  the 
lumen  of  the  ducts  and  press  upon  the  vascular  tissue 
without.  Or  the  capillaries  are  congested  and  exuda- 
tion swells  the  intertubular  tissue.  In  any  case  the 
kidney  is  enlarged  and  softened.  Sometimes  during 
life,  the  signs  of  nephritis  are  well  marked,  but  after 
death  the  anatomical  lesion  appears  very  slight ;  in 
these  cases  comparison  with  a  normal  kidney,  both  to 
the  naked  eye  and  under  the  microscope  is  invaluable, 
as  then  some  change  can  usually  be  detected. 

Fig.  12  is  a  section,  under  the  \  in.  obj.  with  eye- 
piece, of  a  glomerulo-nephritic  kidney,  from  a  patient 
who  died  in  the  course  of  an  attack  of  scarlet  fever. 
Before  death  the  urine  was  loaded  with  albumin. 
2  points  to  an  enlarged  glomerulus,  the  ground  sub- 
stance of  which  is  swollen  and  softened  ;  it  is  likewise 
more  corpuscular  than  normal,  many  of  the  nuclei  belong- 
ing to  exuded  leucocytes.  1  is  Bowman's  capsule,  and 
a  space  intervenes  between  it  and  the  glomerulus  which 
is  often  filled  with  exudation  products.  3  and  4  point 
to  hyaline  casts  in  two  renal  tubes  which  are  dilated, 
whilst  their  epithelium  as  well  as  that  ol  the  other 
tubes  is  undergoing  fatty  disintegration. 
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V.  Inflammation  of  connective  tissue. 

There  has  been  connective  tissue  in  all  the  organs 
which  we  have  hitherto  examined  and  it  has  been  af- 
fected in  every  one.  But  we  have  now  to  deal  with 
inflammation  of  larger  masses,  such  as  the  subcuta- 
neous tissue  which  is  accompanied  during  life  by  the 
familiar  and  characteristic  symptoms — redness,  swelling, 
heat  and  pain,  which  were  understood  to  signify  inflam- 
mation long  before  the  microscopic  changes  were  known. 

As  before,  we  shall  look  for  the  various  stages  of 
congestion  and  exudation.  The  first  specimen  taken 
to  illustrate  this  very  important  division  of  our  subject 
is  shewn  in  : — 

Fig.  13.  This  is  a  section  of  inflamed  areolar  tissue, 
showing  typical  appearances. 

Grouped  around  a  small  vein,  which  has  bifurcated, 
are  innumerable  extravasated  leucocytes,  whilst  some 
have  penetrated  amongst  the  neighbouring  fat  cells. 
There  is  also  proliferation  of  the  tissue  corpuscles. 

The  part  was  slightly  cedematous  and  the  vessels 
engorged.  The  effect  of  the  oedema  is  not  so  obvious 
in  the  section  as  it  was  not  sufficient  to  prevent  the 
skrinking  of  the  specimen. 

A  further  stage  is  shewn  in  Fig.  14. 

In  this  figure  the  most  prominent  feature  is  a  large 
collection  of  deeply  stained  leucocytes  contrasting  with 
the  pale  areolar  tissue  around,  which  is  much  softened 
and  swollen  from  the  effects  of  the  serous  exudation. 

This  preparation  was  made  from  a  case  of  marked 
cellulitis  of  the  finger  accompanied  by  the  typical  car- 
dinal signs.  At  one  spot,  deeply  under  the  skin,  pus 
had  formed  in  considerable  quantity,  and  in  the  imme- 
diate vicinity  were  scattered  several  smaller  foci  of 
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ssel  surrounded  by  srnall  round-celled  infill) 
:fat  disseised  out). 


MKNCING  ABSCESS  FORMATION    IN  AH 
TISSUE. 

1.  The  cedematous  areolar  tissue. 

2.  Focus  of  leucocytes 
; 
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suppuration.  The  section  passes  through  the  early 
stage  of  one  of  these,  and  its  history  is  as  follows  : — 

The  irritant,  undoubtedly  a  micro-organism,  has 
brought  about  the  usual  inflammatory  changes,  con- 
gestion, serous  exudation,  and  in  places  of  still  greater 
intensity,  escape  of  leucocytes.  These  form  masses, 
as  in  the  illustration,  and  show  a  remarkable  tendency 
to  undergo  fatty  degeneration  and  so  to  become  pus 
cells.  The  softened  and  cedematous  tissue  in  which 
they  lie  disintegrates,  i.e.,  the  ground  substance  lique- 
fies, and  the  sero-fibrinous  exudation  accumulating,  a 
creamy  fluid  or  pus  results. 

If  the  irritation  continues  the  pus  focus  enlarges,  for 
as  new  vessels  are  involved  in  the  widening  area,  so 
fresh  fluid  and  corpuscles  accumulate,  and  further 
breaking  down  occurs. 

In  this  way  an  abscess  is  formed.  In  the  centre  is 
the  cavity  filled  with  pus,  then  comes  a  wall  of  disinte- 
grating tissue  infiltrated  with  leucocytes,  which,  so 
long  as  the  irritation  progresses,  is  being  continually 
added  to  externally,  and  as  incessantly  breaks  down. 
On  the  outside  of  this  layer  the  vessels  are  engorged 
with  blood,  the  connective  tissue  swollen  and  cedema- 
tous and  the  lymphatics  distended.  From  time  to  time 
slight  haemorrhages  may  take  place  into  the  cavity 
from  rupture  and  disintegration  of  the  small  vessels 
exposed  in  the  wall,  but  it  is  prevented  to  any  great 
extent  by  previous  thrombosis. 

A  further  stage  in  the  severity  of  inflammation  in  a 
connective  tissue  is  well  seen  in  the  condition  known  as 
spreading  gangrene  and  as  sloughing  phagedasna.  In 
these  cases  the  inflammation  is  so  severe  as  to  cause 
necrosis  or  death. 

D  2 
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Fig.  15  is  a  section  slightly  magnified  of  the  skin  and 
subcutaneous  tissue  of  the  arm  at  the  margin  of  a 
spreading  gangrene. 

Stretching  obliquely  from  left  to  right  is  an  irregular 
deeply  stained  zone  (3),  composed  of  leucocytes  and 
comparable  to  the  abscess  wall  described  above.  On 
the  left  of  it,  the  tissue  is  sodden  and  swollen,  the  lym- 
phatics much  dilated  and  the  vessels  congested.  As 
we  approach  the  corpuscular  zone,  the  leucocytes  form 
small  groups  around  the  vessels  from  which  they  have 
escaped,  and  indeed  if  any  one  such  collection  were 
more  highly  magnified  it  would  be  precisely  like  the 
preceding  illustration  (Fig.  13) ;  the  areolar  tissue  here 
also  becomes  loaded  with  coagulated  fibrin  in  place 
of  the  cedema  fluid  nearer  the  skin.  The  band  itself  is 
made  up  of  a  great  mass  of  leucocytes  with  a  few  red 
corpuscles,  but  immediately  beyond  there  is  consider- 
able extravasation  of  the  latter.  Then  connective  tissue 
bundles,  ground  substance  and  fibrin  become  fused  into 
a  nearly  amorphous  mass  (4),  red  corpuscles,  and 
faintly  staining  leucocytes  being  visible  here  and  there. 
Beyond  this  the  gangrenous  debris  has  fallen  away. 

If  we  now  compare  this  condition  with  the  preceding, 
we  find  the  main  difference  is  in  the  rapidity  and  inten- 
sity of  the  inflammatory  process.  The  irritant,  likewise 
a  micro-organism,  is  more  virulent  and  spreads  more 
rapidly,  and  induces  a  copious  fibrinous  and  leucocytic 
exudate  with  considerable  extravasation  of  red  corpus- 
cles, thrombosis  and  necrosis. 

The  necrosed  elements  form  a  coagulated  mass  or 
slough,  rather  than  fluid  pus.  A  wall  of  leucocytes 
marks  the  junction  between  the  living  and  the  dead 
and  the  place  where  the  slough   will   be  separated 
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t.  Epithelium. 

S.  (Edematous  areolar  tissue  with  dilated  vessels  and  lymphatics. 
3.  Leucocytic  zone. 
(.  Sloughing  Tissue. 

Obj.  4  in.  'Logwood). 
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by  ulceration  when  the  spreading  sphacelation  is 
arrested. 

In  still  more  rapid  and  intense  inflammatory  pro- 
cesses as  in  spreading  traumatic  gangrene,  the  tissues 
are  distended  throughout  with  extensive  fibrinous, 
leucocytic  and  haemorrhagic  deposits,  the  wavy  bundles 
of  connective  tissue  being  widely  separated.  The 
vessels  are  much  engorged  and  filled  with  fibrinous 
coagula.  There  may  be  numerous  vesicles  on  the  sur- 
face ;  in  some  places  the  horny  layer  being  separated 
from  the  rete  mucosum  by  the  rapid  transudation  of 
exudation  fluid  across  the  more  pervious  rete,  in  other 
places  the  whole  thickness  of  the  epidermis  being  raised 
from  the  papillae  by  a  haemorrhagic  and  pustular  exuda- 
tion. The  epidermal  cells  are  in  all  stages  of  destruc- 
tion. 

In  these  necrotic  changes  the  tissues  give  a  different 
logwood  reaction,  the  white  corpuscles  scarcely  staining 
at  all,  whilst  the  fibrous  and  epidermal  structures 
assume  a  redder  tint. 

(Acute  Catarrhal  Inflammation  and  Acute  Ulceration 
are  described  in  the  chapter  on  Chronic  Inflammation). 
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Chapter  III. 

FATE  OF  THE  EXUDATES  AND  REPAIR. 

As  soon  as  the  cause  of  the  acute  inflammatory  pro- 
cess ceases  to  operate,  repair  commences  and  is  marked 
by  the  regeneration  of  tissue,  and  the  removal  of  exuda- 
tions and  dead  tissue.  Also,  according  to  many  by 
productive  changes  in  the  escaped  leucocytes. 

In  slight  inflammation  injured  cells  and  vessels  are 
restored  to  their  normal  condition,  and  that  which  is 
actually  dead  is  removed.  New  scaly  epithelium  and 
new  connective  tissue  replace  their  kind;  but  the 
reparative  powers  of  the  higher  tissues,  such  as  the 
nervous,  glandular,  and  muscular  is  not  so  marked,  and 
connective  tissue  most  commonly  fills  the  gap. 

The  new  tissue  is  exceedingly  vascular  and  may  grow 
to  excess  while  the  cells  around  are  often  stimulated  to 
increased  activity  of  growth.  In  this  way  are  produced 
the  large  polypoid  hyperplasias  of  mucous  membrane 
which  often  fringe  a  dysenteric  or  tubercular  lesion  in 
the  intestine,  and  the  great  overgrowth  of  bone  which 
may  take  place  around  a  necrosed  fragment.  Apart 
however  from  these  hyperplasias,  it  is  exceedingly 
characteristic  for  the  new  tissue  to  finally  become  dense 
and  bloodless  and  to  contract.  Taking  these  facts  in 
more  detail  it  will  be  best  to  consider : — 

The  fate  of  (i)  the  Serous  Exudate.  The  serous  fluid 
which  may  have  exuded  in  excess  is  soon  absorbed, 
more  especially  by  the  lymphatics,  and  in  many  of  the 
preceding  specimens  these  can  be  seen  to  be  widely 
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distended.  If  it  collects  in  a  cavity  like  the  pleural  and 
if  in  addition  the  walls  are  coated  by  a  dense  fibrinous 
exudate,  the  absorption  takes  a  much  longer  time,  since 
the  absorbent  surface  is  considerably  injured. 

The  fate  of  (2)  the  Fibrinous  Exudate.  In  phlegmasia 
alba  dolens,  the  swelling  and  induration  take  a  much 
longer  time  to  disappear  than  in  a  simple  oedema, 
because  in  the  former  the  injury  is  more  severe  and 
has  led  to  a  fibrinous  exudate  and  to  the  occlusion  by 
clotting  of  many  of  the  absorbent  lymphatics  and  veins. 
A  thick  coat  of  fibrinous  exudate  on  a  free  surface 
like  that  of  the  pericardium  or  pleura,  may  remain  as  a 
finely  stratified  and  nearly  structureless  deposit  for  an  in- 
definite time.  An  attempt  is  made  towards  absorption, 
by  the  ingrowth  of  small  vessels  and  fibroblasts  which 
channel  it  in  all  directions  and  replace  it  here  and  there 
by  a  fibrillated  growth  of  connective  tissue  which 
ultimately  tends  to  contract  and  produce  puckering  of 
the  surface. 

The  fate  of  (3)  the  Red  Corpuscles.  The  red  corpuscles 
are  removed  as  follows  : — While  some  may  be  directly 
reabsorbed  into  the  circulation,  the  major  part  undergo 
disintegration,  the  colouring  matter  separating  from  the 
stroma,  and  months  after  the  infliction  of  a  wound, 
their  pigment  may  be  seen  deposited  in  large  cells  or 
free  in  the  areolar  spaces  at  the  seat  of  the  exudate. 
Some  of  the  pigment  likewise  finds  its  way  into  the 
nearest  lymphatic  glands. 

The  fate  of  (4)  the  Leucocytes.  Of  the  leucocytes 
many  pass  into  the  lymphatic  streams,  and  as  in  several 
of  the  former  sections,  the  dilated  lymphatic  channels 
may  be  filled  with  them.  But  numbers  remain  in  the 
damaged  tissue  and  from  their  appearance  in  crowded 


40         FATE  OF  THE  EXUDATES  AND  REPAIR. 

masses  look  very  much  as  if  they  had  proliferated. 
These  foci  as  we  have  already  seen  are  very  prone  to 
degenerate  and  form  pus,  which  is  subsequently  ab- 
sorbed, or  becomes  concentrated  into  a  cheesy  mass 
which  may  calcify. 

The  mixture  of  exuded  fluid  and  corpuscles  with  the 
liquefied  debris  of  the  inflamed  tissue  is  known  as  pus. 
We  must  therefore  devote  a  little  space  to  its  considera- 
tion. 

Fig.  16. — This  is  a  cover  slip  preparation  of  pus  from 
a  spreading  cellulitis  of  the  leg.  The  multipartite  or 
fragmented  nucleus  of  the  pus  leucocyte  is  character- 
istic, and  is  usually  looked  upon  as  a  sign  of  the  de- 
generation of  the  leucocyte.  Slight  granular  and  fatty 
changes  are  commonly  seen  in  the  protoplasm,  though 
in  many  instances  the  latter  may  appear  quite  normal. 
Various  other  cells  are  met  with  and  of  course  many 
such  exuded  corpuscles  have  been  shown  to  be  alive. 

Corpuscles  with  a  divided  but  more  often  a  lobed 
nucleus,  are  sometimes  seen  in  the  blood  vessels  and 
are  very  common  in  the  corpuscular  deposits  of 
pneumonia ;  the  lobes  together  are  larger  than  the 
original  nucleus,  and  the  appearance  is  more  suggestive 
of  division  than  of  degeneration. 

Micrococci  scattered  and  in  chains  are  also  seen  in 
the  figure  ;  and  there  can  be  no  doubt  that  the  forma- 
tion of  pus  is  closely  connected  with  the  presence  of 
microbes,  of  which  the  Staphylococci  and  Streptococci 
are  the  commonest,  the  former  in  localized,  the  latter, 
as  in  the  figure,  in  diffuse  suppuration.  The  consist- 
ency of  pus  varies.  Usually  a  creamy  fluid  in  which 
the  cells  and  particles  of  necrosed  tissue  are  suspended, 
it  may,  from  the  small  amount  of  fluid  present,  form  a 
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soft  mass  of  caseous  material,  in  which  no  cells  or  at 
most  a  few  breaking  down  nuclei  can  be  recognised. 

Pus  in  small  quantity  is  probably  completely  ab- 
sorbed; or  a  larger  collection  becomes  walled  in  by 
repair  or  granulation  tissue  in  which  both  retrograde 
and  reparative  changes  takes  place,  but  these  details 
we  shall  deal  with  under  chronic  abscess.  Sometimes 
the  fluid  portion  is  absorbed,  and  the  solid  constituents 
remain  as  an  encapsuled  mass  of  caseous  material  in 
which  lime  salts  may  subsequently  be  deposited. 

Leucocytes  as  Phagocytes. — We  have  noted  the  as- 
sociation of  an  abundant  small  celled  migration  with 
micro-organisms,  especially  the  cocci,  and  we  have 
shown  the  almost  constant  presence  of  the  latter  in 
pus.  Now  in  cases  of  acute  inflammation,  they  have 
been  actually  demonstrated  to  be  present  in  the 
leucocytes  and  it  is  most  probable  that  the  latter  seize, 
and  render  them  inert,  thus  acting  as  phagocytes.  For 
instance  the  cells  massed  together  into  a  band  in  Fig.  14, 
and  which  is  similar  to  that  seen  stretching  across  the 
ear  of  a  mouse  inoculated  with  the  virus  of  spreading 
gangrene,*  form  probably  the  barrier  where  the  struggle 
takes  place  with  the  invading  micro-organisms.  The 
virus  in  these  two  examples,  however,  is  so  intense  that 
numbers  of  leucocytes  are  destroyed  and  converted  into 
pus  cells,  or  lose  their  outlines  by  necrosing  into  a 
gangrenous  mass  ;  the  inflammation  therefore  spreads 
and  fresh  leucocytes  take  the  place  of  those  which  have 
perished  and  so  the  struggle  goes  on.  Later  on  under 
the  chronic  infective  inflammations  (as  Tubercle),  atten- 
tion will  be  directed  to  the  constant  presence  of 
numerous  and  characteristic  cells — macrocytes — which 
0  Koch  "  Infective  Traumatic  Diseases." 
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are  usually  included  under  the  term  "  epithelioid," 
many  times  larger  than  leucocytes,  and  sometimes 
immense  giant  cells  in  which  a  precisely  similar 
struggle  goes  on  and  which  are  in  all  probability  phago- 
cytes. The  question  of  course  will  arise  whether  these 
have  sprung  from  migrated  leucocytes  or  from  the  pre- 
existing tissue  corpuscles.  The  origin  of  the  macro- 
cytes,  fibroblasts  and  capillaries  of  the  repairing  tissue, 
is  a  matter  of  dispute  which  we  may  now  proceed  to 
study. 

The  Repairing  Tissue. — The  new  growth  of  tissue  is 
richly  corpuscular  and  vascular.    The  cell  forms  are 
numerous.    Preponderating  are  the  small  round  cells, 
which  are  probably  both  leucocytes  and  proliferating 
connective  tissue  cells.    Then  there  appear  all  transi- 
tion stages  between  these  and  spindle  shaped  cells — the 
fibroblasts  which  are  believed  by  some  to  form  the  fibrillae 
of  the  new  connective  tissue — and  between  the  large 
round  or  irregular  cells,  which  we  will  term  macrocytes 
and  in  whose  interior  very  commonly  indeed  are  to  be 
found  all  kinds  of  foreign  bodies,  such  as  droplets  of 
myelin  in  wounds  of  nerve  tissue,  and  pus  cells,  red 
corpuscles  or  more  often  blood  pigment  in  cases  of 
corpuscular   extravasation.     The    number    of  these 
large  cells  varies  considerably  under  different  conditions 
of  repair,  sometimes  they  are  absent,  at  other  times 
they  are  extremely  abundant,  and  in  the  absorption  of 
solid  material  as  sponge  they  reach  a  great  size. 

(i)  The  Macrocytes. — In  Fig.  5  attention  was  directed 
to  very  large  cells  in  the  midst  of  an  exudation  rich 
in  blood  corpuscles  contained  in  the  alveoli  of  an 
inflamed  lung.  When  they  are  examined  carefully, 
particles  of  soot  will  be  seen  in  several,  whilst  in  a  few 
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a  red  corpuscle  or  a  leucocyte  may  be  discovered,  the 
latter  very  often  appearing  to  lie  in  a  vacuole.  Usually 
possessing  but  one  nucleus,  some  will  be  met  with 
which  are  multinucleated  and  very  large  (giant  cells). 
In  shape  they  vary  considerably,  but  are  not  merely 
flattened  endothelioid  plates,  many  of  them  having  a 
distinct  amceba-like  outline  with  coarser  or  finer  pro- 
cesses. The  nucleus  is  often  large  and  oval,  though 
sometimes  distorted  ;  it  stains  less  deeply  with  logwood 
than  does  the  nucleus  of  the  small  round  cell.  The 
protoplasm  is  granular  or  reticulated  and  is  very  often 
vacuolated. 

These  cells  may  be  Phagocytes  which  appearing  on 
the  cessation  of  the  acute  irritation,  help  to  get  rid  of 
the  extravasated  red  corpuscles  and  fibrin  and  prepare 
the  way  for  the  next  process,  that  of  vascularisation. 

Similar  cells  are  normally  present  in  the  tissues 
(probably  as  "  plasma  cells  ")  but  it  is  in  the  lung,  and 
in  the  alimentary  tract,  as  has  been  more  recently 
shown,  that  they  are  conspicuous  and  busy  in  removing 
foreign  matter  as  dirt  particles,  microbes  &c.  For 
instance  in  the  lung  the  familiar  soot-contaming-cell  is 
present  in  the  alveoli,  in  the  lymphatic  spaces  of  lung 
tissue,  in  the  bronchial  glands  and  in  bronchitic  sputum. 
In  pulmonary  fat  embolism,  the  large  cells  contain 
fat  droplets.  In  chronic  congestion  or  brown  indura- 
tion of  the  lung  the  cells  in  the  alveoli  contain  red 
pigment,  which  they  have  obtained  from  blood  cor- 
puscles. Similar  blood-pigment  containing  macro- 
cytes  may  be  seen  after  a  subcutaneous  extravasation 
of  blood,  both  around  the  clot,  in  the  lymphatic  in- 
terstices and  channels  for  a  considerable  distance 
leading  away  from  it,  and  perhaps  in   the  nearest 
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lymphatic  glands.  If  a  focus  of  destruction  of  white 
matter  in  the  brain  or  spinal  cord  be  examined, 
numerous  macrocytes  are  found  containing  myelin 
drops — their  older  names  were  "  Gluge's  corpuscles," 
"inflammatory,"  or  "granule  cells."  In  chronically 
inflamed  granulation  tissue,  especially  that  due  to 
Tubercle,  the  macrocytes  are  very  prominent  and  in  the 
case  of  Tubercle,  the  bacilli  can  very  often  be  demon- 
strated in  them. 

Experimentally  we  can  prove  that  the  macrocytes  are 
amoeboid,  and  looking  at  them  as  a  group  it  will  be 
seen  that  we  are  dealing  with  migratory  cells,  capable 
in  the  highest  degree  of  taking  up  foreign  matter. 
They  may  be  the  offspring  of  the  "plasma  cells"  of 
connective  tissues,  or  be  derived  from  leucocytes.  The 
latter  view  certainly  would  explain  the  condition  met 
with  in  Fig.  5,  where  there  are  all  stages  between  the 
leucocyte  and  the  macrocyte.  It  is  difficult  to  say  what 
may  be  their  ultimate  fate.  In  the  alveoli  of  the  lung 
their  protoplasm  very  often  disintegrates ;  and  in  lym- 
phatic glands  and  in  dense  scar  tissue  we  see  them  still 
containing  soot  or  pigment' — or  simply  the  soot  and 
pigment,  the  protoplasm  having  disappeared.  But 
whether  they  are  capable  of  becoming  fibroblasts  is 
doubtful. 

(2.)  The  Fibroblasts  and  Capillaries. 

Fig.  17. — This  depicts  a  condition  in  the  lung  which 
very  commonly  follows  that  represented  in  Fig.  5. 

Originally  as  in  5,  blood  corpuscles  and  fibrin,  and 
macrocytes  filled  the  alveoli.  But  now  the  exudate  has 
contracted  away  from  the  walls  except  at  one  or  two 
places  where  it  remains  adherent.  As  yet  the  walls 
are  not  thickened. 


Fig.  17.   VASCULARIZATION  OF  ALVEOLAR  DEPOSITS 

1.  Corpuscular  and  fibrinous  material  in  the  alveoli. 

2.  A  small  capillary  cut  across. 

Obj.  §,  without  eyepiece.   (Eosinated  Logwood) 


8.    VASC CJLARISATION  OF  A  THROMBORED  VESH 

1.  Artery  wall. 

2.  Layer  of  newly  formed  vascular  tissue. 

3.  Thrombus. 

4.  Vein. 

Obj.  4  in.,  without  oyepiece..    (Eosinatod  Logwood  ) 
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The  deposit  consists  of  a  ground  work  of  the  debris 
of  fibrin  and  corpuscles.  At  the  edge  are  numerous 
macrocytes,  and  in  the  centre  is  a  group  of  elongated 
spindle  like  cells— fibroblasts— which  surrounds  two 
minute  capillaries  (2),  and  finally  numerous  small  round 
cells  are  dotted  about.  Thus  all  the  elements  of  granu- 
lation tissue  are  present. 

The  explanation  of  the  above  appearance  is  probably 
that  the  exudate  has  been  invaded  by  an  outgrowth  of 
fibroblasts  and  capillaries  from  the  vascular  fibrous 
tissue  of  the  wall.  It  is  the  final  stage  in  repair,  being 
the  building  up  of  tissue,  which  removing  the  last 
traces  of  the  original  exudate,  contracts  and  remains  as 
a  slight  thickening  of  the  alveolar  wall. 

The  terms  vascularisation  or  organisation  are  usually 
applied  to  this  process,  when  as  above,  there  is  an 
exudate  to  be  removed.  It  is  typically  seen  in  the 
fibrinous  formations  of  the  pleura  and  pericardium,  and 
is  the  means  whereby  permanent  vascular  fibrous  union 
is  effective' between  the  opposed  surfaces.  It  is  espe- 
cially well  seen  in  thrombosed  vessels,  one  of  which 
is  now  figured  in  order  to  discuss  more  fully  the  cell 
forms  mentioned  above. 

Fig.  18  is  a  section  of  a  thrombosed  artery  under  a 
very  low  power,  but  it  serves  to  show  where  are  the 
formative  cells,  and  the  changes  in  the  clot  they  pro- 
duce. 

The  wall  of  the  artery  is  indicated  by  1,  3  is  the  clot, 
and  2  contrasting  with  both  of  these,  is  the  zone  of  all 
activity.  The  central  portion  consists  of  red  corpuscles 
and  fibrin  ;  at  its  edge  it  is  broken  up  into  lumps,  be- 
tween which  some  macrocytes  will  be  recognised  (gly- 
cerine preparations)  ;  then  as  we  get  more  into  the 
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formative  zone,  small  round  cells  markedly  increase, 
the  masses  of  clot  are  much  attenuated,  and  between 
them  and  amongst  the  nuclei  are  one  or  two  regular 
large  oval  nuclei  belonging  to  peculiar  oblong  cells 
which  can  be  traced  to  their  connection  with  minute 
newly  formed  capillaries  ;  these  are  in  fact  the  growing 
offshoots  of  the  capillaries,  which  apparently  become 
hollowed  out.     Following  these   sprouting  vascular 
channels  back  they  are  seen  to  form  a  network  in  a 
tissue,  which  here  consists  of  i,  the  shreds  of  the 
original  clot,  of  2,  the  fibroblasts  which  are  elongated 
or  angular,  and  which  have  long  and  delicate  processes. 
The  fibroblasts  are  embedded  in  a  faintly  staining 
homogeneous  material,  which  is  here  and  there  fibril- 
lated  ;  macrocytes  too  are  present  and  are  conspicuous 
from  the  golden  pigment  they  contain  ;  finally  there 
are  a  few  small  round  cells. 

N  ote. — The  removal  of  masses  of  dead  tissue  by 
absorption  or  by  sloughing,  and  also  that  of  foreign 
bodies,  is  reserved  for  consideration  in  the  special 
chapter  on  Wounds  and  Foreign  Bodies. 
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Chapter  IV. 

CHRONIC  INFLAMMATION. 

In  chronic  inflammation  there  is  often  an  abnormal 
exudation  of  serum  from  the  vessels,  and  very  often 
a  leucocytic  migration  from  them  ;  but  most  charac- 
teristic is  a  progressive  corpuscular  multiplication, 
which  under  more  favourable  circumstances  gives  rise 
to  a  dense  scar  tissue,  but  which,  subjected  to  un- 
favourable changes  passes  by  an  imperfect  state  of 
development  into  a  harder  or  softer  necrotic  material  ; 
the  growth  and  transformation  being  parallel. 

The  corpuscular  mass  is  formed  by  the  proliferating 
tissue  cells  of  the  part,  chiefly  the  fibrous  and  endo- 
thelial.   There  are  also  leucocytes.    The  proliferation 
is  not  limited  to  these  elements,  but  to  a  slight  extent 
is  shared  by  the  more  specialised,  as   the  adipose 
gland,  muscle,  nerve,  epithelium,  cartilage,  and  bone 
cells.     Very  often  these  higher  cells  undergo  degen- 
eration and  atrophy  in  the  inflamed  part,  and  this  is 
especially  liable  to  occur  from  the  pressure  and  loss  of 
vascularity  induced  by  the  growth  and  transformation 
of  the  new  connective  tissue.    But  constantly  too  they 
tend  to  alter  their  character,  and  by  dividing  they  build 
up  with  the  new  connective  tissue  an  imperfect  struc- 
ture, or  even  a  neoplastic  tissue  ;  thus  in  the  pulmonary 
infundibula  and  air  spaces,  the  flattened  lining  cells, 
where  present,  multiply  and  assume  a  cubical  shape, 
and  may  form  almost  gland-like  crypts  ;  whilst  in  the 
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kidney  this  is  carried  still  further,  and  cystic,  papillo- 
matous and  adenomatous  formations  may  arise  from 
the  altered  renal  tubes.  In  striated  muscle  the  "  at- 
tempt at  growth  "  is  very  instructive— the  nuclei  divide 
and  the  protoplasm  around  them  increases,  but  the 
fibrillation  of  the  latter  being  very  imperfect,  if  at  all, 
a  multinucleated  undifferential  mass  remains,  which  is 
practically  a  muscle  giant  cell. 

The  small  round  celled  mass  grows.  Connective 
tissue  being  produced  by  the  proliferating  connective 
tissue  corpuscles,  but  elastic  fibres  are  not  usually 
formed,  nor  is  the  fibrillation  always  complete,  and 
often  before  this  stage  retrogressive  changes  occur. 
Macrocytes,  and  from  them  giant  cells,  in  all  probability 
originate  from  the  leucocytes;  some  of  the  giant 
cells,  however,  appear,  like  those  of  the  muscle 
mentioned  above,  to  be  undifferentiated  connective 
tissue  cell  masses.  Delicate  new  vessels  are  devel- 
oped, the  structure  thus  becoming  a  granulation  tis- 
sue, but  their  formation  like  that  of  the  connective 
tissue  is  very  often  imperfect,  and  they  are  prone  to 
undergo  degenerative  changes.  They  are  derived  by 
proliferation  from  the  endothelial  cells  of  the  pre-exist- 
ing capillaries.  Indeed  it  is  usual  for  cell  multiplica- 
tion to  take  place  in  all  the  coats  of  the  vessels,  and 
this  is  especially  so  in  some  inflammations,  and  for 
transformations  to  occur  just  like  those  of  the  develop- 
ing connective  tissue.  In  this  way  many  of  the  lumina 
become  occluded. 

The  granulation-tissue  assumes  characters  which  are 
typical  of  certain  classes  of  inflammatory  agents.  For 
instance  in  Tuberculosis  there  is  a  large  growth  of 
macrocytes  and  giant  cells,  in  which  the  pathogenic 
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fungi  can  be  demonstrated,  whilst  there  is  but  a  very 
imperfect  formation  of  vascular  fibrous  tissue,  and  the 
whole  exhibits  a  marked  tendency  to  caseate. 

In  Syphilis  the  small  cells  for  the  most  part  develop 
into  a  dense  fibrous  tissue,  which  may  become  quite 
structureless,  remaining  hard,  and  rarely  caseating. 
The  vessels  too  in  this  disease  are  especially  involved. 
In  certain  chronic  inflammations  of  the  kidney  and 
liver,  there  is  a  less  marked  and  a  more  gradual  trans- 
formation from  the  young  cells  to  a  more  fully  developed 
fibrous  tissue,  in  which  many  permanent  new  vessels, 
can  be  demonstrated. 

In  chronic  inflammation  with  its  marked  tissue  cell 
proliferation  and  accompanying  increased  vascularity, 
one  sees  the  older  (Virchow's)  view  of  inflammation. 
Whilst  in  well-marked  acute  inflammation,  with  its 
prominent  vascular  phenomena — notably  the  leucocytic, 
and  with  the  less  prominent  tissue  changes — and  these 
mostly  retrograde,  we  become  acquainted  with  Cohn- 
heim's  view.  These  extremes  merge  into  one  another, 
on  the  one  hand  by  the  proliferative  tissue  changes 
decreasing,  and  on  the  other  by  the  vascular  phenomena 
increasing,  and  vice  versa. 

Examples. 

Fig.  19. — This  slightly  magnified  section  shows  one 
of  the  small  inflammatory  nodules  which  are  charac- 
teristic of  tubercle.  The  appearance  of  the  lung  is 
considerably  altered.  The  figure  I  points  to  a  small 
consolidated  patch,  the  tubercular  granuloma  (the  well 
known  grey  granulation),  many  of  which  were  scattered 
throughout  the  lung.  Around  are  widely  over-distended 
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air  spaces,  alternating  with  thickened  septa  and  ob- 
literated alveoli;  the  pleura  is  also  thickened.  The 
nodule  is  made  up  of  nest-like  formations,  consisting  of 
central  lighter  parts,  surrounded  by  deeply  staining  tis- 
sue, whilst  a  couple  of  giant  cells— the  dark  rings— form 
the  centre  of  two  of  the  nests.    One  of  the  nodules  is 
seen  more  highly  magnified  in  Fig.  20,  and  shows  the 
typical  appearance  of  tubercular  granulation  tissue. 
Figure  i  points  to  the  encircling  zone  of  small  round 
cells — proliferating  connective  tissue  corpuscles,  endo- 
thelial cells  and  leucocytes  ;  2  is  a  second  zone,  epi- 
thelioid zone,  invariably  present  in  the  tubercular  inflam- 
mations, in  which  the  cells  and  their  nuclei  are  larger 
and  fewer,  and  are  markedly  distorted,  many  of  the 
nuclei  appearing  about  to  divide  ;   they  are  derivatives 
of  the  small  round  cells.    Some  of  the  epithelioid  cells 
may  contain  2,  3,  or  more  nuclei,  and,  in  fact,  all  tran- 
sition sizes  may  be  encountered,  up  to  the  huge  multi- 
nucleated masses — giant  cells,  3.    In  the  present  in- 
stance (as  usual  in  tubercle)  these  corpuscles,  with  the 
exception   of  the  giant  cells,  are  undergoing  early 
necrotic  changes,  so  that  the  outlines  of  the  cells  are 
lost  or  fused  together. 

The  epithelioid  is  the  zone  of  greatest  activity  of  the 
fungus,  and  to  this  cause  must  be  attributed  the  re- 
markable cell  changes  just  described,  and  that  which 
next  ensues,  namely,  the  transformation  of  this  central 
tissue  into  a  caseous  mass,  the  giant  cell  nuclei  being 
the  last  to  resist  the  change.  Occasionally,  however, 
and  denoting  the  cessation  of  the  irritant  action,  a 
semi-structureless,  but  fibrous  and  harder  material,  is 
formed. 

Giant  cells  vary.  In  tubercle  the  nuclei  usually  form 


Fig.  10.   MILIARY  TUBERCULOSIS  OF  LUNG. 

1.  Thickened  pleura. 

2.  A  'tubercle'  composed  of  several  small  nests. 

3.  Emphysematous  condition  of  the  alveoli. 

Obj.  1  in.,  without  eyepiece.   (Logwood  . 


2 


3 


Fig.  20     PORTION   OF  THE   ABOVE   "  TUBERCLE 
Under  the  J  in.  Obj. 

1.  The  smaU  round  celled  zone. 

2.  The  epithelioid  zone  and  zone  of  necrotic  changeH 

3.  A  large  giant  cell. 
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a  ring  near  the  margin  of  the  cell,  or  have  a  bipolar 
arrangement,  and  are  apparently  always  away  from  the 
bacilli.  Their  outlines  may  be  well  defined,  like  those 
of  macrocytes,  and  from  which  they  in  many  cases 
appear  to  originate  ;  sometimes  they  are  irregular,  and 
the  margin  is  lost  in  the  intracellular  substance  of  the 
zone  around.  It  is  probable  that  they  are  derived  both 
from  the  fixed  tissue  corpuscles  (fibroblasts,  endothelial 
cells,  &c),  and  from  leucocytes.  Though  character- 
istic of  tubercle,  they  are  also  met  with  in  most  soft 
granulation  tissues,  where  all  stages  can  be  traced 
in  their  formation  from  smaller  cells. 

This  too  may  be  seen  in  the  alveoli  of  tubercular 
lungs,  where  the  giant  cells  may  in  addition  contain 
carbon  particles.  Occasionally,  in  more  vascular 
granulation  tissue,  the  giant  cell  is  composed  of  a  ball 
of  nuclei. 

Very  few  new  vessels  are  formed  around  the  granu- 
loma, and  then  only  if  the  process  is  very  prolonged, 
allowing  time  for  their  formation  as  well  as  of  that  of 
the  connective  tissue.  In  the  present  section,  Fig.  18, 
there  is  considerable  engorgement  of  the  vessels, 
generally  of  the  lung,  and  this  is  of  common  occur- 
rence, as  well  as  exudation  into  the  alveoli. 

Macrocytes  are  not  numerous ;  a  few  are  in  the 
central  epithelioid  zone.  In  pulmonary  phthisis,  how- 
ever, they  are  extremely  abundant,  especially  in  the 
alveoli. 

If  the  bacillary  activity  is  not  checked,  caseation 
spreads,  and  with  it  the  zones  around.  Adjacent 
alveoli  become  filled  up  with  cells  and  included  in  the 
spreading  granulomatous  tissue  ;  nodules  thus  formed 
then  coalesce,  and  large  patches  of  consolidation  result. 

E2 
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This  spreading  consolidation  is  seen  in  Fig.  21,  a 
very  low  power  section  of  a  chronic  phthisical  lung. 

Small  caseating  centres,  as  at  i  and  2,  surrounded 
by  inflammatory  tissue,  have  spread,  and  by  their  union 
have  caused  the  obliteration  of  the  air  spaces  over  a 
very  extensive  surface.  The  caseous  material,  it  will 
be  observed,  stains  deeply  with  the  logwood,  and  this 
is  especially  so  after  prolonged  treatment  with  the  re- 
agent. Around  it  there  is  not  the  marked  and  sharply 
defined  small  round  cell  zone,  which  is  seen  in  the 
more  acute  inflammations ;  but  the  growths  are  more 
diffuse  and  the  lines  of  demarcation  for  the  most  part 
absent.  The  zone  of  transformation  may  be  recognised 
with  its  epithelioid  and  giant  cells,  whilst  macrocytic 
forms  are  especially  abundant  in  the  alveoli.  As  the 
latter  spaces  become  included  in  the  imperfect  granu- 
lation tissue,  and  as  this  undergoes  the  caseous  trans- 
formation, the  outlines  of  the  macrocytes,  as  indeed 
of  everything  else,  is  lost,  but  the  soot  that  some  of 
them  contained  always  remains  as  pigmentation. 

Vessels  of  new  formation  are  numerous,  and  may  be 
seen  growing  into  the  alveoli  in  the  process  of  vas- 
cularisation.  The  special  epithelial  cells,  alveolar  and 
infundibular,  may  be  observed,  becoming  cubical  and 
proliferating ;  but  this  is  not  so  marked  as  where  there 
is  a  more  perfect  fibrous  vascular  tissue  formation  as  is 
seen  in  the  following  case. 

Fig.  22. — An  instructive  section  which  shows  the 
rarer  occurrence  in  tubercular  inflammation,  namely, 
the  building  up,  by  the  growth  of  the  fibroblasts  of 
the  granuloma,  of  fibrous  nodules.  The  tubercular 
process  is  slower  (and  the  action  of  the  poison  much 
less  intense),  allowing  of  the  formation  of  small  vessels 


23.    FIBROID  NODULES  IN  LUNG,  MONT  PROBABLY 
OF  TUBERCULAR  ORIGIN. 


1.  Most  marked  omph.ysrimal.ouB  dilatat.ioi 
9.  A  fibroid  nodule 
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and  of  an  intracellular  substance,  which,  however,  does 
not  fibrillate  properly.  Giant  cells  and  large  cell  forms 
become  included  in  the  dense  mass,  preserving  their 
outline,  though  they  may  be  compressed.  The  ultimate 
fate  of  these  nodules  may  be  a  hyaline  or  caseous 
change.  Towards  the  edge  of  the  nodules,  corpuscles 
are  more  abundant,  and  here  the  growth  of  the  fibro- 
blasts, of  the  endothelial,  and  of  the  alveolar  epithelial 
cells,  may  be  studied.  Sometimes  the  exuberant 
growth  of  these  elements  leads  to  papillomatous  and 
gland-like  formations. 

The  emphysematous  condition  of  the  intervening 
lung  tissue  will  be  especially  noticed  in  the  above 
figure.  It  is  present  in  all  chronic  pulmonary  inflam- 
mations, alternating  with  patches  of  consolidation. 
The  septa  become  weakened  and  the  new  tissue  is 
devoid  of  elasticity ;  this  is  well  shown  at  the  periphery 
of  the  nodules,  where  the  air  pressure  has  caused 
permanent  moulding  of  the  plastic  granulation  tissue. 

As  in  acute  inflammation,  so  in  chronic,  conditions 
are  met  with  (corresponding  to  the  acute)  which  have 
received  special  names,  such  as  catarrhal  inflammation, 
ulceration,  caseation,  the  chronic  abscess  and  sinus.  They 
will  be  next  considered,  for  they  afford  instructive 
pictures  of  the  more  chronic  inflammatory  processes. 

i.  Catarrhal  Inflammation  and  Ulceration.— Catar- 
rhal inflammation  and  ulceration  are  chronic  inflam- 
matory processes  taking  place  in  skin  and  mucous 
membranes.  In  both  there  is  considerable  connective 
tissue  and  endothelial  proliferation,  in  both  consider- 
able serous  and  leucocytic  infiltration.  In  catarrhal 
inflammation  the  surface  epithelium  remains,  prolifera- 
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tion  keeping  pace  with  the  degeneration  and  desquama- 
tion ;  there  is  a  discharge— not  a  deposit  as  in  the  very 
acute  and  intense  lesion  of  croup  or  diphtheria— which 
may  be  serous,  mucous,  muco-purulent  or  purulent, 
according  to  the  share  the  vascular  exudates  (serum 
and  leucocytes),  or  the  products  of  cell  secretion  in  the 
case  of  mucous  membranes,  take.    Striking  examples 
of  tissue  hyperplasia  may  occur,  producing  wart-like, 
papillomatous,    polypoid,    cystic,    and  adenomatous 
growths,  according  to  situation ;   of  these  the  colitis 
polyposa  of  chronic  dysentery  is  an  excellent  example. 
On  the  other  hand  contraction  and  atrophy  very  often 
follow.    In  ulceration  the  protective  epithelium  is  de- 
stroyed, either  in  the  beginning  in  the  course  of  an 
acute  inflammation,  or  more  gradually  through  the 
action  of  some  deleterious  agent.    The  result  is  a  raw 
surface  or  ulcer,  the  connective  tissue  floor  of  which  is 
occupied  by  proliferating  fibroblasts,  endothelial  cells, 
numerous  leucocytes,  macrocytes  and  even  giant  cells. 
These  tend  to  build  up  a  cellular  and  very  vascular 
fibrous  tissue— the  granulation  tissue  ;  on  the  surface, 
however,  a  progressive  necrosis  occurs,  and  degenerat- 
ing tissue  corpuscles  and   leucocytes  mingling  with 
fluid  exudation  form  the  purulent  discharge  charac- 
teristic of  the  ulcer.    Sometimes  a  superficial  necrotic 
layer  of  granulation  tissue  is  actually  formed,  which 
corresponds  to  the  pyogenic,  membrane  of  the  chronic 
abscess  (and  exceptionally  as  a  result  of  infection  a 
true  diphtheritic  membrane  is  formed).    If  the  inflam- 
mation is  acute  and  severe,  the  ulcer  may  rapidly 
widen  and  deepen ;  more  often,  however,  the  process  is 
spread  over  a  longer  period,  and  vascular  granulation 
tissue  is  formed,  which  may  keep  pace  with  the  super- 


CHRONIC  INFLAMMATION.  55 

ficial  destruction  or  even  overgrow  into  luxuriant 
granulations,  or  perhaps  step  beyond  this  and  form 
large  fungating  polypoid  masses.  Condensation  and 
contraction  usually  ultimately  occur  in  the  deeper  layers, 
and  thus  produce  the  induration  and  cicatrisation  met 
with  in  old  ulcers.  (Compare  the  stenosis  of  the  gut 
resulting  from  dysenteric  ulceration). 

The  highest  importance  is  to  be  attached  to  the  pro- 
cesses at&work  in  chronic  ulceration.  Not  only  do 
we  meet  with  the  above  mentioned  polypoid  fungating 
masses  (which  appear  to  be  but  temporary  hyperpla- 
sias though  exceptions  probably  do  occur),  but  also 
with  fibrous  neoplasms— the  keloids  ;  and  further,  it  is 
unquestionable  that  remarkable  hyperplastic  changes 
occur  in  the  epithelium  of  the  ulcer  margin  which 
often  proceed  to  cancer  {see  Tumours). 

When  from  diphtheria,  spreading  gangrene,  or  from 
other  causes,  visible  masses  of  tissue  necrose,  ulcer- 
ation with  the  formation  of  pus  takes  place  at  the 
junction  of  the  living  and  dead  tissue,  and  the  latter 
separates  as  a  slough*  leaving  an  ulcer,  which  con- 
tinues to  discharge  until  healing  is  complete.  This  is 
effected,  if  the  sore  is  neither  too  deep  nor  too  extensive, 
by  the  granulation  tissue  becoming  covered  by  the 
growth  of  the  marginal  epithelium,  as  well  as  by  that 
of  any  deeper  epithelial  structures  which  may  have 
been  spared  in  the  ulcerative  process. 

When  acute  catarrhal  inflammation  and  ulceration 
are  spoken  of,  it  may  be  understood  that  the  retro- 

o  In  necrosis  of  bone,  a  sequestrum  separates  and  lies  in  an 
abscess  cavity.  Irritating  foreign  bodies,  and  dead  tissue  which 
acts  as  such,  become  surrounded  by  pus  and  a  wall  of  granulation 
tissue. 
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gressive  tissue-changes  and  the  vascular  phenomena 
preponderate. 

Examples.— Acute  and  chronic  cystitis  and  conjuncti- 
vitis, afford  good  examples  of  catarrhal  inflammation. 
In  keratitis  the  changes  are  very  obvious,  owing  to  the 
previous  transparent  condition  of  the  parts,  and  both 
processes,  catarrhal  and  ulcerative,  may  be  seen  side 
by  side. 

Keratitis.— The  superficial  flattened  cells  of  the 
corneal  epithelium  fall  off  and  expose  the  lower  ones, 
some  of  which  undergo  vacuolation  and  degenera- 
tion ;  others  grow  to  replace  them ;  a  few  may  be 
pigmented.*  Amongst  them  are  leucocytes  and  pus 
cells,  and  sometimes  a  few  macrocytes.  The  corneal 
tissue  beneath  is  swollen,  and  the  laminae  are  separated 
and  obscured  by  numerous  small  round  cells,  many  of 
which  are  pigmented,  whilst  several  large  dilated  ves- 
sels, and  smaller  delicate  ones  of  new  formation, 
vascularise  this  early  granulation  tissue. 

But  here  and  there  the  epithelium  becomes  more 
and  more  infiltrated,  and  finally  gives  place  to  small 
ulcerating  surfaces  of  granulation  tissue — corneal  ulcers. 

Lupus. — In  lupus  there  is  a  slow  growth  of  granu- 
lation tissue  in  the  skin,  closely  resembling  that  of 
tubercle,  and  due  to  the  same  cause.  Slight  differences 
in  microscopic  appearances  are  to  be  found,  in  the 
bacilli,  which  are  fewer,  the  granulation  tissue  which  is 
more  diffuse  and  more  vascular,  and  in  the  formation 
of  dense  cicatricial  tissue  rather  than  in  caseation. 

On  examination  of  sections  it  is  seen  that  in  the 

<:>  Pigmentation  is  an  interesting  phenomenon  to  be  observed  in 
nearly  all  chronic  inflammatory  processes  in  the  eye,  and  often  in 
its  surroundings. 
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corium  there  are  very  numerous,  deeply  staining,  small 
round  cells  massed,  more  especially  around  the  vessels, 
and  occasionally  forming  nest-like  groups,  whilst  a  few 
giant  cells  are  usually  scattered  about.  In  addition 
there  are  very  often  present,  and  in  marked  contrast 
with  the  small  round  cells,  the  so-called  epithelioid  cells, 
which  we  have  already  seen  in  tubercle.  In  lupus  they 
are  larger,  with  vesicular,  very  lightly  staining,  and 
often  distorted  nuclei ;  their  outline  may  be  quite  in- 
definite or  defined  (macrocytes),  sometimes  they  possess 
more  than  one  nucleus,  and  there  may  in  fact  be  all 
stages,  up  to  giant  cells. 

Cell  proliferation  is  marked.  The  vessel  walls  be- 
come more  corpuscular,  their  endothelial  cells  may 
enlarge,  and  new  capillaries  may  form.  The  epi- 
dermis may  grow  deeply  into  the  skin,  with  the  forma- 
tion of  numerous  epithelial  papillae,  and  very  often  of 
typical  scaly  nests,  the  appearance  being  strongly 
suggestive  of  cancer,  which  indeed  often  does  super- 
vene. Elsewhere  the  inflammation  may  be  seen 
spreading  to  the  surface  and  producing  catarrh,  in 
which  condition  the  horny  cells  desquamate,  whilst  the 
deeper  proliferate,  and  leucocytes  find  their  way  through 
the  prickly  passages  of  the  rete.  The  epithelium  may 
become  still  more  infiltrated,  and  undergo  further 
atrophy  and  degeneration,  till  finally  an  ulcerating 
surface  of  granulation  tissue  is  exposed.  Whether 
ulceration  occurs  or  not,  the  granulation  tissue  con- 
tracts into  dense,  almost  structureless,  cicatricial 
tissue. 

Chronic  abscess,  sinus  and  caseation. — A  small  focus  of 
pus  is  often  left  after  an  acute  inflammation,  and  in- 
stead of  being  absorbed,  keeps  up  a  slow  productive 
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and  destructive  change  in  the  tissue  around,  with  the 
result  that  a  chronic  abscess  is  formed,  walled  in 
by  some  kind  of  granulation  tissue.  The  process 
may  be  chronic  from  the  first.  The  wall  is  made 
up  of  multiplying  small  round  cells,  which  on  the  side 
furthest  from  the  pus  contribute  to  the  formation  of 
vascular  fibrous  tissue,  but  on  the  exposed  side  undergo 
gradual  disintegration,  many  becoming  pus  cells  with 
distorted  and  fragmented  nuclei,  whilst  the  fluid  is 
furnished  by  slow  "  serous  "  exudation.  As  the  granu- 
lation wall  thus  gradually  breaks  down,  so  new  cells 
appear  and  more  fibrous  vascular  tissue  is  formed. 
In  the  Chronic  Mammary  Abscess,  and  depending  upon 
the  duration  of  the  process,  a  more  or  less  dense 
fibrous  wall  may  be  formed,  with  corresponding  dif- 
ferences in  the  number  of  small  round  cells  in  it ;  at 
the  same  time  there  is  a  cell  proliferation  in  the  ad- 
jacent acini,  gland  nuclei  sharing  largely  in  the  process. 

The  tubercular  abscess. — We  have  seen  how  in  the 
process  of  caseation,  there  is  a  more  or  less  well- 
marked  small  round  celled  zone,  which  passes  outside 
into  an  imperfect  fibrous  and  vascular  tissue,  and  in- 
side, after  preliminary  changes  in  some  of  the  cells, 
passes  into  a  fatty  necrotic  mass — the  caseous  ma- 
terial. If  this  from  admixture  with  fluid  exudation 
breaks  down,  an  abscess  containing  a  characteristic 
cheesy  pus  results.  In  contact  with  the  pus,  there 
is  usually  a  well-marked  layer — the  so-called  "pyo- 
genic membrane  " — consisting  of  the  granulation  tis- 
sue, which  is  undergoing  caseous  transformation,  and 
in  which  a  faint  structure  and  nuclei  may  still  be 
seen  here  and  there ;  outside  it  is  the  granulation 
tissue — more  corpuscular  next  the  membrane,  more 
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fibrous  away  from  it.  Sometimes,  as  in  large  tuber- 
cular gravitation  abscesses,  there  is  a  great  formation 
of  large  cells,  which  lose  their  outline,  and  form  the 
membrane ;  a  few  giant  cells  are  also  developed  from 
them,  and  these  are  the  last  to  disappear  in  the  crum- 
bling layer.  At  the  same  time  very  firm  fibrous  tissue 
may  be  formed  outside. 

Ulceration  and  abscess  formation  are  alike.  When 
chronic  there  is  a  lining  of  granulation  tissue  which 
undergoes  slow  destructive  and  progressive  changes ; 
when  acute  there  is  marked  congestion,  exudation  and 
leucocytic  migration,  followed  by  the  formation  of 
abundant  pus.  In  abscesses  the  products  of  disin- 
tegration and  exudation  are  pent  up,  whilst  in  ulcers 
they  discharge  freely. 

Sinus. — The  wall  of  a  sinus  is  like  that  of  a  chronic 
abscess,  having  a  well  marked  lining  of  granulation 
tissue.  After  a  time  this  is  wont  to  receive  a  complete 
epithelial  investment  from  the  down-growth  of  the  sur- 
face epithelium. 

For  further  examples  of  ulcerative  processes,  see 
especially  the  Follicular,  Tubercular  and  Typhoid 
Ulcers,  under  the  Alimentary  canal ;  and  for  chronic 
inflammatory  processes  generally,  consult  the  separate 
tissue  systems  in  which  marked  examples  occur  (Liver, 
Kidney,  &c). 
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Chapter  V. 
HEALING  OF  WOUNDS. 

This  chapter  follows  naturally  upon  the  others,  and 
the  information  gained  in  them,  especially  in  the  3rd, 
on  the  "fate  of  the  exudates  and  repair,"  must  be 
applied  to  this,  which  includes  :— 

1.  Healing  of  incised  wounds  by  first  intent. 

2.  Healing  by  granulation. 

3.  Healing  under  a  scab. 

4.  Absorption  of  foreign  bodies  and  dead  non-irritant 

tissue  as 

Sponge, 
Ligatures, 
Dead  tissue. 

5.  The  several  points  to  be  noted  in  the  repair 

and  degeneration  of  the  various  tissues,  more 
especially  of 

Muscle, 

Nerve, 

Bone. 

Note.— It  would  be  well  if  in  the  practical  study  of 
these  processes,  the  tissues  were  fixed  in  Flemming's 
solution,  and  afterwards  stained  with  safranin,  in  order 
to  make  out  direct  and  indirect  (mitoses)  nuclear 
division,  for  which  this  kind  of  material  is  peculiarly 
well  adapted. 


Wound  of  the  Fourth  Day. 

Fig.  23.— Healing  by  first  intent.— A  clean  in- 
cised wound  was  made  through  the  skin  down  to  the 


Fig.  23.   WOUND  OF  THE  FOURTH  DAY,  HEALED  BT  FIRS  1 

INTENT 

1.  The  line  oi' incision. 
There  are  numerous  hair  bulbs  in  the  section. 

Obj.  1J  in.,  without  eyepiece.  (Logwood). 


FiA  24.    WOUND  OF  TENTH  DAT  HE  A.  LED  BT  F 

The  depression  on  the  surface  marks  the  line  of  incision, 
lower  part  of  the  section,  some  blood-clot  has  fallen  l 

Obj.  1J  in.,  without  eyepiece.  (Logwood). 
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muscles,  and  the  surfaces  were  brought  into  accurate 
and  firm  apposition  by  ligatures.  The  figure  repre- 
sents, under  the  one  and  a  half  inch,  a  cross  section  at 
the  end  of  the  fourth  day. 

A  faint  line  (i)  passing  through  the  epidermis, 
dermis,  and  fat  at  the  bottom  of  the  section,  marks  the 
course  of  the  knife,  which  having  caused  the  least 
possible  amount  of  injury  and  inflammatory  reaction, 
has  entailed  a  correspondingly  slight  amount  of  repair. 
Immediately  after  the  infliction  of  the  wound,  a  small 
quantity  of  coagulable  exudate  glued  the  surfaces  to- 
gether, and  some  oozing  out  above  has  since  dried  into 
the  small  wedge-shaped  scab  seen  at  the  top  of  the 
incision ;  but  there  has  been  no  marked  leucocytic 
migration. 

Examining  the  section  with  a  high  power,  there  is 
complete  union  of  the  epithelium,  connective  tissue  and 
fat,  the  incision  in  the  latter  two  layers  being  only  re- 
vealed by  a  slight  increase  in  the  number  of  small 
round  cells,  and  by  the  presence  of  fibroblasts,  which 
even  in  this  short  space  of  time  have  effected  a  fibrous 
union.  The  numerous  capillaries  which  have  been 
divided  have  commenced  to  sprout,  new  anastomoses 
being  subsequently  formed. 


Wound  of  Tenth  Day. 

Fig.  24s. — This  is  a  section  under  the  one  and  a  half 
inch  objective,  of  a  laparotomy  wound  of  the  tenth  day, 
and  but  for  the  depression  on  the  surface  the  track  of 
the  knife  is  no  longer  recognised  under  this  power. 
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More  highly  magnified,  however,  new  connective  tissue, 
more  delicate  than  the  old,  may  be  seen  here  and  there, 
especially  beneath  the  epithelium,  and  lower  down 
uniting  the  cut  surfaces  of  the  retracted  muscle.  The 
new  tissue  has  contracted  slightly  and  has  produced 
the  depression  on  the  surface,  but  this  is  never  marked 
unless  there  has  been  considerable  granulation. 

In  an  extensive  incision  of  this  kind,  larger  vessels 
must  necessarily  have  been  cut  across,  and  in  the 
looser  areolar  tissue  are  several  small  extravasated 
blood  clots  which  are  undergoing  organisation  and 
pigmentary  changes  ;  in  their  vicinity  are  numerous 
large  corpuscles  which  have  taken  up  the  haemoglobin 
or  the  red  corpuscles,  and  have  elaborated  a  golden 
pigment  (hasmatoidin) . 

If  the  surfaces  happen  not  to  have  been  brought  into 
close  contact,  they  are  held  together  by  a  plug  of  co- 
agulated exudate,  in  which  there  are  numerous  leuco- 
cytes, which  increase  in  numbers,  either  by  proliferation 
or  fresh  immigration;  a  few  here  and  there  become 
spindle-shaped,  but  it  is  doubtful  whether  they  take  a 
share  in  fibre  formation  ;  for  it  is  at  the  edges  of  the 
wound  where  there  are  the  fixed  tissue  elements  that 
the  formation  of  fibroblasts  and  capillaries  is  readily 
observed.  A  layer  of  granulation  tissue  is  in  fact 
formed  on  each  side,  which  grows — commencing  usually 
at  the  bottom  of  the  wound,  as  this  is  the  most  fixed 
part — across  the  scaffolding  of  exudate  till  union  is 
effected.  Later  contraction  occurs,  causing  consider- 
able dimpling  on  the  surface.  Amongst  the  numerous 
cell  forms  often  present  in  the  new  tissue,  may  be  noted 
macrocytes  and  giant  cells,  the  latter  especially  in  the 
lower  animals. 
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Healing  under  a  Scab. 

This  is  a  simple  form  of  healing,  which  may  either 
occur  when  the  edges  of  a  wound  gape  or  after  an 
abrasion.  The  exudation  forms  a  glaze  on  the  wounded 
surface,  and  dries  into  a  scab,  which  may  include  a 
thin  layer  of  tissue  and  various  foreign  bodies  ;  orange 
blood  pigment  (haemoglobin)  is  often  present.  It 
effectively  protects  the  parts  beneath,  and  repair  is 
rapid,  the  epithelium  growing  in  under  the  scab  to 
cover  the  newly  forming  granulation  tissue.  Leuco- 
cytes probably  help  to  loosen,  by  their  phagocytic 
powers,  the  attachments  of  the  scab  to  the  granulation 
tissue,  but  there  are  no  visible  signs  of  ulceration. 
From  the  third  day  the  changes  which  occur  in  the 
growing  epithelium  can  be  well  studied. 


Union  by  Granulation. 

A  wound  very  often  does  not  (and  sometimes  cannot) 
heal  by  first  intent,  because  the  edges  are  not  brought 
into  contact.  A  raw  surface  may  then  be  exposed  to 
constant  irritation  and  infection  by  pyogenic  organ- 
isms, and  as  a  consequence  suppurates.  Granulation 
tissue  is,  however,  formed  on  the  exposed  surface  and 
is  ultimately  covered  in  by  the  growth  and  extension 
inwards  of  the  marginal  epithelium.  The  new  tissue 
may  grow  exuberantly,  and  even  give  rise  to  neoplasms, 
but  more  commonly  it  contracts  and  leaves  a  white 
scar. 

The  more  protected  and  the  cleaner  the  wound,  the 
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less  the  suppuration,  or  there  may  only  be  a  slight 
serous  exudation. 

If  a  considerable  mass  of  tissue  is  killed  on  an  ex- 
posed surface,  it  is  usually  thrown  off  as  a  slough. 
There  is  an  inflammatory  reaction  in  the  living  tissue 
in  the  immediate  vicinity — the  line  of  demarcation — and 
ulceration,  starting  immediately  from  the  surface  margin, 
spreads  under  and  loosens  the  necrosed  piece.  Granu- 
lation tissue  and  epithelium  grow  and  repair  the  loss, 
but  considerable  puckering  may  remain.  If  the  amount 
of  dead  tissue  is  small,  it  may  become  dry  and  scab- 
like, and  fall  off  without  ulceration.  Indeed,  if  a 
larger  piece  of  dead  surface  tissue  could  be  kept  per- 
fectly clean  and  free  from  irritants  and  infection,  it 
would  probably  be  absorbed  and  organised,  like  the 
sponge  in  sponge-grafting,  or  like  small  bits  of  non- 
irritant  dead  tissue  artificially  introduced  into  the  body, 
or  naturally  produced  as  infarcts. 

Sponge-Grafting.    Absorption  of  Dead  Tissue  and 

Ligatures. 

To  facilitate  the  filling  up  of  a  deep  wound  with  gran- 
ulation tissue,  a  perfectly  clean  piece  of  sponge  is  often 
inserted  to  act  as  a  framework  upon  which  the  growing 
fibroblasts  and  capillaries  can  develop.  Organisation  in 
this  case  is  rapid,  and  by  the  tenth  day  is  well  advanced. 
If  a  section  is  made  of  the  sponge  it  looks  solid,  and 
on  more  minute  examination  it  is  found  to  be  infiltrated 
with  small  round  cells,  whilst  at  the  periphery  there  are 
numerous  fibre  forming  cells,  and  very  delicate  growing 
capillaries ;  macrocytes  and  giant  cells  are  abundant, 
especially  the  latter,  which  lie  in  close  connection  with 
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the  sponge  trabecule,  around  many  of  which  they  form 
a  multinucleated  protoplasmic  sheath  ;  they  call  to 
mind  the  osteoclasts  of  bone,  and  are  like  them  pro- 
bably engaged  in  absorption,  for  the  sponge  ultimately 
disappears.* 

Indeed,  giant  cells  seem  everywhere  to  take  an  active 
share  in  the  absorption  of  dead  tissue.  They  are  seen 
investing  the  cut  ends  of  degenerating  muscle  fibres  in 
old  wounds,  as  well  as  muscle  fibres  artificially  introduced 
into  the  body.  Typical  ones  have  been  produced  by 
inserting  hairs  into  the  cornea.  They  are  often  to  be 
beautifully  seen  surrounding  thrombi  in  the  interior  of 
vessels,  where  they  break  down  the  clot  and  absorb  the 
pigment.  They  have  been  met  with  surrounding  in- 
farcts, and  apparently  also  engaged  in  the  absorption 
of  elastic  fibres  (Ssudakewitsch,  V.  A.  115),  which  when 
intussuscepted  by  them,  give  a  strikingly  different  colour 
reaction  or  none  at  all.  Around  dead  and  living  Hydatid 
cysts,  Cysticerci  and  Nematodes,  they  appear  nearly 
always  present ;  their  significance  when  associated 
with  living  animal  and  vegetable  parasites  will,  how- 
ever, be  dwelt  upon  later  on. 

Absorption  of  Ligatures. — Catgut  ligatures  are 
readily  absorbed  by  the  action  of  phagocytes  (small  and 
giant-cell  forms),  which  penetrate  into  them  from  the 
surface. 

0  If  the  green  fresh  water  sponge,  which  is  made  up  of  a  deli- 
cate cell  structure,  containing  numerous  chlorophyll  corpuscles  and 
silicious  spicules,  be  used,  it  breaks  down  in  a  few  days,  without 
suppuration.  When  the  ddbris  is  examined  it  is  found  to  consist 
of  the  spicules,  small  round  cells,  and  numerous  macrocytes  of 
various  sizes;  in  the  latter,  chlorophyll  grains  and  smaller  cells 
are  often  enclosed. 
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Silk  takes  a  very  much  longer  time  to  disappear. 
At  the  end  of  two  years  we  have  seen  the  individual 
fibres  of  the  thread  stand  strongly  out  in  the  granulation 
tissue  matrix,  and  only  a  few  of  the  fibres  seemed  to  be 
attenuated.    Giant  cells  have  been  described  here  also. 

Absorption  of  Dead  Tissue.— If  dead  tissue  is  un- 
lrritating  it  usually  undergoes  fatty  changes,*  and  is 
invaded  by  phagocytes,  fibroblasts  and  capillaries, 
which  replace  it  by  granulation  tissue.  If  it  is  septic, 
it  separates  and  disintegrates  in  an  abscess  cavity ;  but 
a  sequestrum,  surrounded  by  pus,  does  not  dissolve,  the 
latter  having  no  effect  upon  it. 

The  following  is  a  brief  resume  of  some  of  the  changes 
(degenerative  and  regenerative),  many  of  which  we 
have  already  alluded  to,  which  occur  in  the  various  cell- 
systems  involved  in  a  wound. 

Epithelium.— Skin  epithelium  rapidly  grows  to 
repair  loss,  and  many  of  the  new  rete  cells  may  have 
their  prickles  so  developed  that  they  look  like  branched 
connective  tissue  corpuscles.  Vacuoles  are  often  pre- 
sent in  the  degenerating  cells,  and  must  not  be  mistaken 
for  coccidia. 

Pigmentation  of  the  rete  Malpighii  is  common  in  old 
wounds. 

Connective  tissue  and  Vessels.— Connective  tissue 
is  the  great  repairing  medium,  and  by  it,  the  divided 
muscle,  nerve  or  gland,  is  bound  together.  The  new 
tissue  consists  of  fibroblasts,  capillaries,  and  small 
round  cells,  and  often  in  addition  of  macrocytes  and 
giant  cells,  especially  where  absorption  is  going  on. 

How  far  these  numerous  cell  forms  are  derived  from 
those  which  pre-exist  in  the  connective  tissue,  or  to 
•  It  often  remains  caseous  for  a  long  period,  or  calcifies. 
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what  extent  from  leucocytes,  is  as  before  stated  an 
open  question.  Probably  the  fibroblasts  and  capil- 
laries originate  from  the  pre-existant  cells,  whilst  the 
leucocytes,  macrocytes  and  the  majority  of  giant  cells, 
form  a  separate  group,  and  which  take  no  part  in  the 
formation  of  the  fibrous  vascular  tissue. 

The  cells  forming  the  coats  of  the  larger  vessels  may 
be  seen  proliferating.  If  a  vessel  becomes  plugged  by 
a  clot,  the  latter  is  organised. 

Pigment  deposits  are  nearly  always  present  in  old 
wounds,  and  the  beautiful  golden  pigment  is  contained 
in  cells  (erythrophages)  or  free. 

In  small  animals  giant  cells  are  more  abundant  in 
wounds  than  in  man. 

Fat. — In  fat,  groups  of  distinct  granular  cells  of  all 
sizes,  and  of  amceba-like  outlines,  may  be  seen  ;  they 
are  very  well  represented  in  fig.  33  of  Erichsen-Beck's 
Surgery,  Vol.  I.  They  are  developing  fat  cells,  though 
some  would  regard  them  as  fat  cells  from  which  the  fat 
has  disappeared  in  the  process  of  atrophy. 

Muscle. — When  a  muscle  is  cut,  very  little  change 
may  be  noted  in  the  divided  fibres.  On  the  other  hand, 
the  cut  ends  may  become  infiltrated  with  leucocytes, 
or  swell  considerably  and  loose  their  striation,  or  split 
up  into  fibrillar,  or  they  may  undergo  rapid  fatty  trans- 
formation. Sometimes  the  ends  stain  intensely  with 
logwood.  Later  on  they  may  atrophy  to  mere  shreds, 
or  be  directly  absorbed,  a  process  which  appears  to 
be  effected  by  large  multinucleated  giant  cells,  for  even 
small  shreds  of  muscle  fibre  may  sometimes  be  detected 
in  their  interior. 

F2 
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Regeneration  is  slight  but  occurs,  and  in  the  guinea 
pig  by  the  fifth  day,  new  fibres  may  be  observed  shoot- 
ing away  from  the  old,  across  the  supporting  granula- 
tion tissue.  In  this  case  the  muscle  nuclei  divide  into 
short  chains,  and  the  protoplasm  around  fibrillates 
longitudinally.  But  there  may  be  no  attempt  at 
growth ;  or  the  nuclei  and  surrounding  protoplasm 
increase,  without  corresponding  fibrillation ;  the  re- 
sult in  this  case  is  a  deformed  muscle  fibre  which 
closely  resembles  a  giant  cell.  The  regenerative 
powers  of  unstriated  fibres  are  probably  very  much 
greater. 

Nerve  Degeneration  and  Regeneration. — When 
the  peripheral  end  of  the  divided  sciatic  of  a  guinea 
pig  is  examined  at  the  end  of  seventy-two  hours 
(after  hardening  in  osmic  and  teasing  in  glycerine), 
a  great  number  of  the  medullary  sheaths  and  axis 
cylinders  present  a  slightly  moniliform  appearance, 
and  by  the  fifth  day  have  broken  up  into  fusiform, 
oval,  globular  or  granular  masses,  staining  deeply  with 
osmic  acid.  The  rest  of  the  nerve  sheath  is  occupied 
by  a  considerable  quantity  of  very  finely  granular  pro- 
toplasm, in  which  it  is  very  difficult  to  make  out  the 
original  nuclei,  they  are  not  proliferating,  but  probably 
do  so  later  on.  The  droplets  are  finally  absorbed  by 
the  agency  of  leucocytes  and  macrocytes  (one  form  of 
Gluge's  corpuscles),  and  still  later  all  traces  of  the 
fibres  are  lost  in  connective  tissue. 

Whilst  these  changes  are  taking  place,  granulation 
tissue  forms  and  unites  the  cut  ends.  In  a  short  time 
fresh  fibres  begin  to  grow  down  from  the  central  stump, 
and  if  the  separation  is  not  too  great,  they  find  their 
readiest  way  along  the  degenerated  path  ;   but  if  the 
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Fig.  26.    ULNAR  NERVE,  PERIPHERAL  END  ONE  YEAR 
AFTER  SECTION. 

1.  Epiueurium 

2,  Perineurium. 

S.  Kndoneurium  and  degenerated  nerve  fibres. 
Note  the  diminished  osmic  acid  staining  owing  to  the  degenerati 
of  the  medullary  sheaths. 

Ohj.  1)  in.,  without  eyepiece.    (Osmic  acid). 
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intervening  granulation  tissue  is  too  much  owing  to 
the  retraction  of  the  cut  ends,  they  tend  to  grow  round 
into  a  bulb  of  nerve  fibres,  which  constitutes  one  of  the 
simplest  of  tumours— the  neuroma. 

Figs.  25  and  26  are  sections  respectively  of  fasciculi 
of  the  median  and  ulnar  nerves,  to  compare  with  one  an- 
other, both  being  under  a  one  inch  objective,  and  stained 
with  osmic  acid.  The  first  may  be  taken  to  represent 
a  normal  nerve,  the  second,  an  almost  completely 
degenerate  one,  for  only  a  few  scattered  healthy  fibres 
remain.  In  the  first  the  black  nerve  fibres  contrast 
sharply  with  the  endoneurium,  whilst  in  the  second  the 
contrast  is  only  just  appreciable,  the  myeline  and 
cylinders  having  been  absorbed.  This  appearance  of 
the  degenerating  end  of  a  divided  nerve  differs  from  that 
seen  in  peripheral  neuritis  (which  see)  where  the 
overgrowth  of  the  endoneurium  is  very  marked. 

The  above  sections  of  the  ulnar  and  median,  as  likewise 
the  bulbous  ending  described  under  neuroma,  Fig.  47, 
were  taken  from  the  same  patient.  A  year  previously 
both  nerves  had  been  accidentally  divided  at  the  wrist ; 
ulnar  sensation  never  returned,  but  curiously  enough 
that  over  the  distribution  of  the  median  was  only  par- 
tially impaired.  When  the  upper  and  lower  ends  of 
both  were  removed  with  the  view  of  suturing,  the  former 
were  found  to  be  bulbous.  On  microscopic  examina- 
tion of  the  lower  ends,  the  ulnar  as  has  been  seen,  had 
degenerated  in  the  usual  way,  but  the  median  had  the 
healthy  appearance  of  that  seen  in  Fig.  25,  only  a 
comparatively  few  of  the  fibres  being  shown  under  the- 
high  power  to  have  degenerated. 

Bone — Union   of   Fractures. — When  a  bone  is 
fractured  there  may  be  very  little  inflammatory  reac- 
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tion  at  the  seat  of  lesion  and  the  less  the  speedier  is 
the  repair;  abundant  exudation  and  blood-clot  only 
hindering  the  work.    The  regeneration  is  seen  in  its 
simplest  form  in  fissures  of  the  skull,  where  the  edges 
are  naturally  held  together.     Proliferation  occurs  in 
the  cancellous  and  periosteal  tissues,  in  the  immediate 
vicinity  of  the  wound,  and  leads  to  the  production  of  a 
small  amount  of  new  tissue.    This  differs  from  ordinary 
granulation  tissue  by  the  presence  of  numerous  osteo- 
blasts, which  form  upon  the  old  bone  new  osseous  tra- 
becule which  effect  a  union.    The  process  is  here  a 
healing  by  first  intent,  as  only  a  thin  line  of  granula- 
tion tissue  is  formed  between  the  opposed  surfaces. 
Usually,  however,  there  is  considerable  wounding  and 
inflammation  both  at  and  around  the  seat  of  fracture, 
resulting  in  exudation  and  extravasation.    In  this  case 
coagulation  takes  place  and  a  temporary  support  is 
thus  given  to  the  broken  ends.     Cell  growth  soon 
commences  in  the  medullary,  periosteal  and  fibrous 
structures  around,  and  organises  and  replaces  the  clot. 
By  the  tenth  day  the  new  tissue  completely  invests  the 
broken  ends  both  without  and  within  and  is  termed  the 
provisional  callus. 

Differentiation  next  occurs  in  this  growing  cell  mass, 
that  is  to  say,  the  osteoblasts  in  the  new  tissue  near 
the  shaft  form  bone  or  callus,  the  fibroblasts  on  the 
outside  next  the  soft  parts  give  rise  to  a  dense  tissue 
which  becomes  the  fibrous  layer  of  the  periosteum, 
continuous  with  the  old,  and  which  invests  the  callus. 
In  addition  chondroblasts  may  produce  cartilage  es- 
pecially when  there  is  much  movement ;  this  material 
gives  a  firmer  support  and  allows  of  subsequent  ossifi- 
cation ;  sometimes  the  cartilage  remains  as  the  only 
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bond  of  union,  and  exceptionally,  if  the  fragments  can- 
not be  kept  at  rest,  fibrous  tissue  alone  is  formed. 

The  ossification  (or  chondrification)  begins  beneath 
the  periosteum,  at  some  little  distance  from  the  wound, 
and  where  the  movement  is  least ;  it  likewise  takes 
place  in  the  medulla,  but  is  last  to  appear  between  the 
fractured  ends  {definitive  callus) . — 

Small  splinters  which  are  detached  and  cut  off  from 
nourishment  perish  and  are  absorbed  ;  the  ends  of  the 
two  pieces  of  bone  also  undergo  partial  absorption  or 
as  it  is  called  rarefaction,  to  apparently  adapt  them- 
selves for  the  implantation  and  the  blending  of  the 
delicate  new  bone.  The  process  is  accomplished  by 
the  class  of  cells  with  which  we  are  already  familiar  in 
granulation  tissue*  namely  phagocytes,  but  they  have 
received  the  special  name  of  osteoclasts ;  they  scollop 
out  the  bone,  and  the  depressions  which  they  make  are 
termed  Howship's  lacuna. \ 

The  spongy  new  bone  becomes  more  and  more  dense 
owing  to  the  deposit  of  new  osseous  material.  Bone 
which  is  superfluous  is  gradually  absorbed,  until  finally, 
in  a  well  set  bone,  it  may  be  very  difficult  to  say 
where  was  the  fracture. 

Fig.  27— This  is  a  section  of  callus  close  to  the  seat 
of  fracture,  which  was  to  the  right  of  the  swelling.  The 
numbers  1,2  and  3  point  to  the  old  shaft,  1,  to  the 
medulla,  and  3,  to  the  bone  ;  whilst  2  indicates  a  large 
osteoclast  lying  in  a  lacuna. 

Figures  4,  5  and  6  refer  to  the  periosteum,  4  and  5 

0  Especially  when  solid  tissue  as  sponge,  muscle,  &c,  is  to  be 
absorbed. 

f  The  osteoclasts  are  of  all  sizes  from  that  of  the  "small  round 
cell "  to  huge  giant  cells. 


72  HEALING  OF  WOUNDS. 

to  newly  forming  bone  in  the  callus,  and  6  to  the  fibrous 
layer  of  the  periosteum  from  which  the  muscle  7 
arises. 


The  thickening  of  the  deeper  layer  of  the  periosteum 
to  form  the  callus  is  well  seen ;   it  grows  in  amount 
towards  the  side  of  the  fracture,  and  on  the  right  it 
tapers  away.    It  is  made  up  of  a  vascular  corpuscular 
tissue,  ln  which  osteoblasts  are  very  numerous ;  these 
are  small  slightly  angular  cells,  around  which  is  formed 
the  bony  substance  ;  they  leave  a  small  space  between 
themselves  and  the  bone,  which  is  bridged  across  by 
innumerable  delicate  protoplasmic  branches.    If  there 
are  chondroblasts,  these  lie  in  the  cartilaginous  matrix 
they  have  apparently  formed.     Fibroblasts  occur  es- 
pecially near  the  dense  layer  of  the  periosteum,  and 
produce  the  fibrous  substance.     Capillaries  of  new 
formation  are  abundant. 

The  structure  of  the  medullary  callus  is  more  delicate. 
In  the  present  specimen  bone  had  not  commenced  to 
form  m  lt,  so  there  are  no  active  osteoblasts  as  yet,  but 
rarefaction  is  going  on  and  there  are  very  many  osteo- 
clasts of  all  sizes,  one  large  one  being  shown  in  the 
section  ;  they  are  at  work  on  the  bar  of  old  bone  (3). 
As  often  happens,  however,  new  bone  is  being  deposited 
on  the  other  side  (4)  of  the  bar. 

Fractures  are  wounds  in  which  some  of  the  most 
striking  examples  of  fibrous,  cartilaginous  and  bony 
hyperplasia  may  occur.  Their  possible  causes  of 
origin  will  be  referred  to  under  Tumours." 

Not*    It  appears  now  well  established  that  mitoses  ocoor  in  all 
he  eel!  elements  engaged  in  ,he  buiiding  up  0f  the  respective 
tissues,  as  for  instance  in  the  fibroblasts,  endo.hehal  oel.s,  epi.he.ia! 
and  gland  cells  and  ,n  muscle  fibres.    If  multiplication,  however 
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takes  place  in  these  corpuscles  in  the  direct  manner,  that  is  without 
the  formation  of  mitoses,  evidence  tends  to  show  that  well-formed 
tissue  elements  do  not  result,  but  rather  multinucleated  masses  or 
giant  cells.  Such  at  any  rate  seems  to  be  the  case  in  muscle 
fibres.  It  may  here  also  be  mentioned  that  according  to  some 
authorities  leucocytes  only  divide  in  the  direct  manner. 

Ranvier,  Omptes  Rendus,  T.  cxii.,  Av.  20  and  27,  1891,  says,  "that 
in  incised  wounds  the  fibrin  scaffold  which  glues  the  surfaces  to- 
gether, is  within  a  very  short  time  replaced  by  a  second  living 
scaffolding  of  large  anastomosing  connective  tissue  corpuscles, 
which  effect  a  firmer  union.  The  same  author  describes  a  new 
cell,  the  dasmatocyte,  a  large  cell  derived  from  a  connective  tissue 
corpuscle,  and  which  he  believes  is  the  source  in  inflammation  of 
many  of  the  small  round  cells." 
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Chapter  VI. 

DEGENERATION,   INFILTRATION,  PIGMEN- 
TATION AND  ALLIED  PROCESSES. 

1.  Cloudy  swelling. 

2.  Fatty  degeneration. 

3.  Fatty  infiltration. 

4.  Glycogenous  formation. 

5.  Mucin  formation. 

6.  Colloid  degeneration. 

7.  Hyaline  changes. 

8.  Lardaceous  degeneration, 
g.  Pigmentation. 

10.  Uratic,  Guanin,  Cystin  and  Cholesterin  deposits. 

11.  Calcification. 

12.  Fat,  Tyrosin,  Leucin  and  Charcot's  crystals. 

13.  Coagulation  necrosis. 


Cloudy  Swelling  and  Fatty  Degeneration. 

Cloudy  swelling  and  fatty  degeneration  are  progressive 
steps  in  the  destruction  of  cell  protoplasm.  They  are 
present  in  the  severer  forms  of  inflammation,  in  some 
of  the  acute  specific  fevers,  in  hyperpyrexia,  in  poisoning 
by  the  phosphorus  group  and  other  metallic  bases, 
also  in  many  other  cases. 

1.  Cloudy  Swelling.* — This  is  one  of  the  earliest 

*  This  term  was  originally,  and  is  still  much  used,  as  a  naked 
eye  term,  to  express  a  dull  opaque  condition  of  the  parenchyma  of 
an  organ. 
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retrograde  changes.  It  is  described  as  a  precipitation 
in  the  cell  of  minute  albuminous  particles,  soluble  in 
acetic  acid  but  insoluble  in  ether.  The  nucleus  is 
obscured,  the  cell  is  at  the  same  time  swollen  and  its 
outline  ill-defined.  It  is  to  be  noted  that  glycerine 
preparations  bring  out  these  changes,  whilst  mounting 
in  balsam  brings  the  specimens  back  to  an  almost 
normal  appearance.  In  phosphorus  poisoning  the  con- 
dition is  very  intense,  and  the  nuclei  are  completely 
destroyed  in  the  later  stages. 


Examples. 

Kidney.— Tying  the  renal  artery  for  twenty-four 
hours  produces  the  cloudy  change  in  the  convoluted 
tubules,  the  epithelial  cells  of  which  are  slightly  swollen, 
granular  and  ill-defined  in  outline.  Many  of  the  nuclei 
are  quite  invisible,  whilst  others  are  only  partially  so. 
In  many  places  the  ducts  are  occluded. 

Liver. — The  cells  are  swollen  and  granular,  and  in 
glycerine  preparations  it  is  difficult  to  distinguish  the 
nuclei. 

Muscles.— The  fibres  of  the  heart  are  said  to  lose 
their  striation,  and  to  become  finely  granular.  This 
condition  is  particularly  seen  in  diphtheria,  typhoid  and 
typhus. 

As  a  condition  allied  to  cloudy  swelling,  apart  from 
fatty  degeneration,  might  be  mentioned  cedematous  or 
dropsical  degeneration.  A  condition  in  which  owing 
to  the  imbibition  of  fluid,  the  cells  are  much  swollen, 
sometimes  even  vacuolated,  and  the  granules  separated 
from  one  another ;  from  this  latter  cause  the  nuclei  are 
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often  rendered  prominent.  This  change  may  be  ob- 
served in  the  epithelial  cells  of  inflamed  skin  and 
mucous  membranes. 

2.  Fatty  Degeneration. — In  all  the  following  fatty 
changes  it  must  be  borne  in  mind  that  a  previous  pro- 
longed hardening  of  the  tissue  in  alcohol  dissolves  the 
fat.  H  ence  they  must  be  hardened  in  one  of  the  non- 
alcoholic solutions  and  sections  mounted  in  glycerine  or 
glycerine  jelly.  It  will  be  remembered  that  osmic  acid 
gives  a  black  and  methyl-violet  a  beautiful  violet  reac- 
tion. 

Fatty  degeneration  is  a  very  common  pathological 
process,  and  it  has  been  referred  to  many  times  in  the 
preceding  chapters. 

Where  cloudy  swelling  can  be  seen  passing  into  it 
(and  this  is  very  common  in  the  kidney  and  liver  where 
both  processes  occur  side  by  side)  the  minute  albu- 
minous particles  give  place  to  very  fine  oil  droplets, 
which  may  fuse  into  larger  ones  or  even  distend  a  cell 
with  one  large  drop.  More  usually  however  the  oil  is 
in  a  finely  divided  state  ;  the  cells  at  the  same  time 
are  often  atrophied  with  occasionally  a  deposit  of  pig- 
ment in  them. 

Fig.  28. — Fatty  Degeneration  of  the  Heart.  

This  is  a  section  of  one  of  the  small  opaque  pale  yellow 
patches  which  occur  scattered  both  in  the  substance  of 
the  heart  and  in  the  musculi  papillaries,  giving  it  its 
mottled,  bird's-eye-maple  or  thrush-like  appearance. 

The  fibres  are  here  of  normal  size,  nor  is  there  any 
increase  in  the  interstitial  connective  tissue,  but  they 
have  lost  their  striation  and  are  filled  with  minute  oil 
globules  stained  black  with  osmic  acid.  (The  figure 
has  too  light  a  colour) . 
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Fatty  Degeneration  of  the  Liver. — Excessively 
marked  examples  of  this  are  seen  in  phosphorus  poi- 
soning and  in  acute  yellow  atrophy. 

A  patient  having  died  ten  days  after  the  extensive 
inunction  of  phosphorus,  microscopic  examination 
showed  the  liver  cells  reduced  to  mere  skeletons,  con- 
sisting of  shrivelled  nuclei  and  very  thin  walls,  the  rest 
of  the  cell  being  filled  with  oil. 

In  acute  yellow  atrophy,  the  cells  are  in  much  the 
same  condition  ;  they  may  in  addition  be  very  much 
atrophied  and  pigmented;  in  both,  the  nuclei  may 
undergo  destruction. 

Fatty  Degeneration  of  the  Kidney. — Commonly 
this  is  part  of  a  general  degeneration  of  the  kidney 
(then  spoken  of  as  secondary),  but  in  phosphorus 
poisoning  the  primary  form  occurs.  In  the  slower 
processes  the  renal  cells  enlarge,  become  finely  granu- 
lar and  stain  but  very  slightly  with  logwood.  They 
disintegrate  and  give  rise  to  granular  and  fatty  casts 
(see  "Kidney").  In  phosphorus  poisoning,  the  de- 
struction of  cells  with  the  formation  of  large  oil  drops 
is  very  rapid. 

Arcus  senilis. — This  is  a  senile  change  and  con- 
sists in  the  deposition  in  the  form  of  a  partial  or  com- 
plete ring,  of  minute  fatty  particles  in  the  cornea  close 
to  the  cornea  sclerotic  junction  just  behind  the  anterior 
elastic  lamina.  This  condition  is  by  some  described 
as  a  true  fatty  degeneration  of  the  corneal  corpuscles 
and  laminae,  but  others  hold  it  to  be  an  accumulation 
of  fat  granules  deposited  in  the  lymphatic  spaces  and 
channels,  by  the  blood  or  some  fat  forming  body  in  it. 

Caseation,  in  the  chapter  on  chronic  inflammation, 
was  demonstrated  to  be  the  transformation  of  tissue 
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into  a  cheesy  amorphous  or  nearly  amorphous  mass, 
consisting  of  fat,  albumin,  cholesterin  and  some 
cell  remains.  It  is  characteristic  of  tuberculosis  and 
some  of  the  other  chronic  infective  processes ;  it  also 
occurs  in  many  of  the  rapidly  growing  tumours,  e.g., 
sarcomata  and  cancers  (the  change  here  is  often,  how- 
ever, of  a  more  purely  fatty  nature) . 

3.  Fatty  Infiltration. — This  is  an  accumulation  of 
usually  large  droplets  of  fat  in  cells,  and  unlike  fatty 
degeneration  does  not  imply  a  destruction  of  proto- 
plasm. There  are  two  very  familiar  examples  ;  one 
the  infiltration  with  fat  droplets  of  the  liver  cells  ;  the 
other  the  accumulation  of  true  adipose  cells  (fatty 
tissue  overgrowth)  in  a  special  tissue  such  as  muscle, 
leading  to  the  impairment  of  its  function  and  very  often 
to  the  subsequent  fatty  degeneration  or  atrophy  of  its 
fibres. 

Fatty  Infiltration  of  the  Liver. — Fig.  29  is  an  osmic 
acid  preparation  of  the  liver  under  the  1  in.  obj.  It 
shows  an  accumulation  of  fat  in  the  liver  cells  of  the 
portal  zone,  a  common  situation  in  cases  of  portal  ob- 
struction. Under  the  high  power,  some  of  the  cells 
are  filled  with  small  droplets,  whilst  others  are  dis- 
tended with  larger  ones,  by  which  their  nuclei  are  quite 
flattened  out.  Fibrous  tissue  overgrowth,  pigmentation 
and  true  fatty  degeneration  frequently  accompany  the 
above  condition.  Indeed  to  distinguish  especially  in 
the  liver  between  fatty  degeneration  and  fatty  infiltra- 
tion is  very  difficult,  for  as  Cohnheim  pointed  out,  the 
morphological  distinction  based  on  the  size  of  the 
droplets  is  of  course  arbitrary.  We  can  but  state  that 
an  accumulation  of  fat  takes  place  more  especially  in 
the  portal  zone,  in  cases  of  portal  obstruction,  in  the 


Kiss  29.    PERILOBULAR  (PORTAL)  FATTY  INFILT] 

LIVER. 

1.  Zone  of  liver  cells  containing"  large  fat  globi 

2.  Portal  vessel. 

Obj.  1  in.,  without  eyepiece.   (Osinic  acid>. 
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Fig.  30.   LARDACEODS  DEGENERATION  OF  KIDNEY. 

1.  Glotnerulus  in  which  the  lardaceous  change  is  very  manifest. 

Most  of  the  capillaries  are  obliterated. 

2.  A  dilated  renal  tube. 

3.  The  afferent  arteriole  with  waxy  degenerated  wall. 

Obj.  k  in.,  with  eyepiece.  (Logwood'. 
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zone  of  the  hepatic  vein  in  cases  of  cardiac  regurgita- 
tion, often  uniformly  distributed  throughout  the  lobules 
in   cachetic  conditions,  and  irregularly  in   cases  of 
tumours,  lardaceous  and  other  conditions  in  the  liver. 
Adipose  Infiltration  (Fatty  tissue  overgrowth) . 

a.  Fatty  Heart.- -The  subpericardial  fat  is  usually 
excessive  and  in  extreme  cases  the  fat  spreads  widely 
into  the  muscle,  following  the  lines  of  the  perimysium. 
The  muscle  fasciculi  become  separated  and  the  indivi- 
dual fibres   usually  undergo  atrophy  or  slight  fatty 

metamorphosis. 

b.  The  Muscle  of  Pseudo-Hypertrophic  Paralysis.— A 
section  of  an  affected  muscle  shows  an  adipose  infiltra- 
tion separating  the  bundles  of  muscle  fibres,  the  indi- 
vidual elements  of  which  are  markedly  atrophied  though 
preserving  their  striation.  The  nuclei  in  this  and  in 
other  muscular  paralytic  affections  often  show  a  re- 
markable proliferation— so  called  atrophic  proliferation. 
With  the  increase  of  the  fat,  as  so  often  happens,  there 
is  considerable  fibroid  overgrowth. 

4.  Glycogenous  Formation.— In  severe  diabetes 
hyaline  formations  giving  with  iodine  the  brownish-red 
reaction  of  glycogen,  have  been  observed  in  the  liver 
cells  associated  with  a  degeneration  of  the  nuclei.  A 
similar  formation  of  glycogen  is  said  to  occur  in  the 
kidney  in  the  epithelial  cells  of  Henle's  loops  ;  further 
a  true  glycogenic  degeneration  of  the  muscle  substance 
of  the  heart  is  described  in  severe  forms  of  diabetes. 
It  has  also  been  observed  in  tumours  especially  in  the 
rhabdomyomata. 

5.  Mucin  Formation.— In  this  condition  there  occurs 
a  formation  of  mucin  in  cells  or  more  strikingly  in  the 
ground  substance  of  the  connective  tissues  and  sar- 
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soft  ?a  ll  ^  ,a"er  eXampks  the  tissue  is  ^ndered 
soft  and  jelly-like,  without,  however,  losing  mueh  of  its 

elasticity,  except  in  the  case  of  cartilage.    In  myxceoema 
for  example,  the  connective  tissue  bundles  are  separated 
by  a  thick  mucin  holding  fluid,  but  the  elasticity  of  the 
part  is  not  lost  as  it  is  in  cedema.    There  is  a  large 
group  of  myxomatous  tumours  and  polypi  in  which  there 
is  from  the  beginning  a  formation  of  an  abundant 
jel  y-hke  substance,  said  to  contain  mucin,  distributed 
a  the  areola  of  a  delicate  and  reticulate  fibrous  stroma 
aee  section  of  polypus,  Fig.  51. 

Mucin  is  insoluble  in  water' and  alcohol,  soluble  in 
hme  water  unless  previously  subjected  to  the  prolonged 
action  of  alcohol.  "wngea 

<5  Colloid  Degeneration.    This  is  well  seen  in 

co  o,    cancer  of  the  breast  and  abdominal  viscera 

G  obules  of  collo,d  substance  are  seen  in  the  cells 

which  in  advanced  stages  break  down  and  are  los t  in 

an  almost  uniform  jelly-like  mass.  Colloid  differs  from 
muc.       not  bd     predp.tated  by  acet.c  from 

In  the  thyroid  gland  which  normally  contains  it,  such 
an  extensive  formation  may  occur  as  to  constitute  a 

bT  esennt  im,Certain  ^  tUm°UrS  ^  *  ™J 
be  present  in  large  quantity. 

7-  Hyaline  Changes.-A  hyaline  degeneration  or 
change  0f  connective  tissue  is  very  freouenf  an ioZZ 
»  he  formation  of  a  hyaline  material  very  like  amvlo  d 

the  stroma  of  certain  cyU„dromata  and  enctotkeliomal 
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Interesting  cases  are  recorded  in  which  large  hyaline 
masses  have  been  found  scattered  throughout  the 
various  tissues  of  the  body.  Thus  in  the  alimentary 
tract,  tumour-like  swellings  have  been  described  in  the 
mucous  membrane,  consisting  of  an  extensive  hyaline 
change  surrounding  for  the  most  part  the  arteries  ;  if  it 
penetrates  the  middle  coat  it  causes  extensive  atrophy 
of  the  muscular  fibres  and  the  same  is  also  strikingly 
the  case  in  hyaline  degeneration  of  the  myocardium. 

If  muscle  fibres  divided  in  a  wound  be  examined  on 
about  the  second  day,  the  sarcolemma  will  be  found  to 
be  slightly  distended  somewhat  irregularly,  by  a  homo- 
genous glass-like  substance  in  place  of  the  striated 
myosin.  This  is  a  form  of  coagulation  necrosis,  and 
when  examined  a  few  days  later  appears  to  undergo  a 
further  transformation  into  a  fatty  material. 

A  somewhat  similar  glassy  change  may  be  observed 
in  muscle  fibres  in  cases  of  exhausting  febrile  diseases 
such  as  typhoid,  and  has  gained  the  name  of  Zenker's 

Or  GLASSY  DEGENERATION. 

The  hyaline  change  is  often  to  be  observed  in 
tubercular  processes. 

8.  Lardaceous  Degeneration. — Amyloid  or  larda- 
ceous  degeneration  is  a  remarkable  change,  which 
starting  in  the  coats  of  the  very  small  vessels,  leads  to 
their  complete  transformation  into  a  bulky  wax-like 
material,  and  then  spreading  away,  either  involves  or 
destroys  by  pressure  the  tissues  around,  until  it  may 
finally  convert  an  organ  into  an  almost  solid  mass  of 
amyloid. 

It  is  a  condition  which  is  closely  associated  with 
chronic  suppuration,  whether  of  bone,  lung,  kidney  or 
other  structure,  and  hence  it  is  found  in  Tubercle, 
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Leprosy,  Syphilis  and  Actinomycosis  ;  but  apart  from 
suppuration,  it  occurs  often  in  cachectic  conditions, 
and  is  met  with  as  a  local  process,  in  the  form  of  small 
isolated  specks— the  corpora  amylacea— in  scars,  in 
old  thrombi,  in  the  brain  and  spinal  cord,  and  in  the 
prostate.  The  local  formation  is  also  sometimes  ob- 
served in  the  conjunctiva. 

It  gives  some   very  distinctive  reactions,  of  which 
that  with  a  solution  of  Iodine,  or  iodine  in  potassic 
iodide,  is  familiar  in  the  post-mortem  room,  changing 
the  glistening  masses  to  a  rich  brown  mahogany,  the 
normal  tissue  staining  a  light  yellow  only.    But  when 
this  method  is  used  for  a  microscopic  section,  which  is 
then  viewed  by  transmitted  light,  the  colour  appears 
much  redder.    Dilute  Methyl  violet,  or  even  common 
purple  ink,  imparts  to  the  waxy  material  a  beautiful 
pink,  markedly  contrasting  with  the  blue  of  the  un- 
affected  tissue  around.    In  order  to  still  further  heighten 
the  contrast,  after  staining,  carefully  wash  in  dilute 
acetic  acid.     Methyl  green  and  gentian  violet  likewise 
give  colour  reactions.     Iodine  and  Sulphuric  acid 
give  a  blue,  but  this  test  is  so  uncertain  that  it  is  rarely 
used  ;   it  is  interesting  because  it  suggested  to  Virchow 
the  name  amyloid,  since  cellulose  stains  similarly  with 
the  same  reagents.    Sections  treated  with  the  above 
dyes  must  not  be  mounted  in  Canada  balsam ;  but 
extremely  good  results  may  be  obtained  with  ordinary 
logwood  and  mounting  in  balsam,  and  it  is  advisable 
always  to  prepare  in  both  ways.     Ehrlich's  hsma- 
toxylene  gives  the  greatest  differential  effect,  for  the 
lardaceous  substance  is  only  just  tinted  blue,  whilst  the 
unaffected  tissue  stains  the  usual  depth. 

The  Spleen,  Liver  and  Kidneys,  and  in  a  less 


EXAMPLES. 


83 


degree,  the  intestinal  mucous  membrane  and  the 
lymphatic  glands,  are  the  seats  of  election,  but  the 
change  has  been  described  in  nearly  all  parts  of  the 
body.  Sometimes  it  is  the  liver,  at  other  times  the 
kidney  or  spleen,  which  is  most  affected,  or  the  change 
may  be  equally  distributed  amongst  all  three. 

Examples. 

Fig.  30.— Kidney.— This  figure  shows  a  glomerulus 
and  a  few  adjacent  renal  tubes.  At  3  the  afferent 
arteriole  is  seen  in  section,  its  lumen  is  preserved  and 
it  is  lined  by  unaltered  endothelium,  for  this  appears  to  be 
the  last  part  of  a  vessel  to  be  affected ;  outside  this  the 
coats  of  the  arteriole  and  the  fibrous  investment  of  the 
glomerular  capillaries  (with  perhaps  the  endothelial 
cells)  have  become  transformed  and  swollen  into  the 
waxy  material,  1.  The  majority  of  the  capillaries  have 
become  impervious,  but  the  epithelial  reflection  from 
the  capsule  remains,  except  at  those  places  where  the 
glomerulus  has  fused  with  the  renal  tissue  around. 
2  points  to  one  of  the  dilated  renal  tubes,  which 
is  lined  by  a  flattened  cubical  epithelium.  In  the 
pyramidal  portion  of  the  section  (not  shown),  the 
numerous  straight  arterioles  were  deeply  affected,  being 
converted  into  veritable  wax-like  cylinders;  and  indeed, 
it  is  in  this  position  that  the  change  is  sometimes  most 
marked. 

The  lardaceous  degeneration  is  always  accompanied 
by  other  marked  structural  changes,  interstitial  or 
parenchymatous,  one  usually  being  in  excess  of  the 
other.  In  the  large  waxy  kidney,  which  is  figured,  the 
parenchymatous   condition   obtains,  the   tubules  are 
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greatly  dilated,  and  are  lined  in  some  places  by  flattened 
epithelium,  in  others  by  cells  undergoing  fatty  de- 
generation and  disintegration.  Many  contain  hyaline 
casts,  giving  a  reaction  with  methyl  violet,  halfway 
between  lardaceous  and  untransformed  material.  At 
other  times  the  interstitial  changes  are  more  advanced, 
and  there  is  a  large  overgrowth  of  fibrous  tissue,  with  at 
the  same  time  atrophy,  dilatation  and  fatty  degeneration 
of  the  tubes.  Many  of  these  become  cystic  and  filled 
with  a  colloid  material.    Many  glomeruli  are  fibroid. 

Fig.  31. — Liver. — This  section  shows  under  a  low 
power,  the  extensive  distribution  of  the  disease  in  ad- 
vanced cases.  It  is  stained  with  methyl  violet,  so  that 
the  amyloid  is  pink  and  the  unaltered  liver  substance 
blue. 

With  the  high  power,  the  lobules  are  seen  to  be  com- 
posed of  thick  streaks  and  blocks  of  the  waxy  material, 
between  which,  and  much  compressed,  lie  degenerate 
liver  cells ;  the  latter  are  more  numerous  in  the  portal 
zone,  and  all  contain  fat  globules,  which  are  rendered  a 
conspicuous  violet  blue  by  having  absorbed  this  par- 
ticular aniline  dye.    The  change  first  appears  around 
the  hepatic  arterioles  and  capillaries,  so  that  in  the 
early  stage  it  occupies  roughly  a  zone  intermediate 
between  that  of  the  portal  and  hepatic  veins  ;  from  the 
vessels  it  spreads  into  the  fibrous  tissue  around  where 
the  increase  of  bulk  causes  compression  and  degenera- 
tion of  the  liver  cells  ;  here  and  there,  however,  groups 
of  liver  cells  appear  to  become  soaked  in  or  trans- 
formed into  the  lardaceous  substance. 

Fig.  32. — Spleen. — A  section  of  a"  sago  spleen  " 
under  a  low  power.  The  Malpighian  corpuscles  have 
undergone  the  degeneration,  and  are  almost  structure- 
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Fi6  32.   LARDACEOUS  SPLEEN.    SAGO  SPLEEN. 
1    Larduceous  lymphoid  nodule. 
2.  Splenic  pulp 
Obj.  1  in.,  without  oyopiece.  (Lofiwood). 
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less  and  glistening,  hence  they  strongly  resemble  trans- 
lucent  grains  of  boiled  sago-whence  the  name. 

In  this  form  the  change  commences  in  the  walls  of 
the  capillary  meshwork  of  the  lymphoid  follicle  and 
probably  both  involves  and  causes  pressure  atrophy  of 
the  lymphoid  cells.  The  central  artery,  together  with 
a  small  amount  of  tissue  around,  remains  for  a  long 
time  unaffected.  Scattered  about  in  the  pulp  are 
minute  lardaceous  vessels. 

There  is  also  a  diffuse  form,  in  which  the  sinuses, 
trabecule,  capillaries  and  arterioles  of  the  pulp,  first 
undergo  the  change.  There  are,  however,  all  transi- 
tion stages  between  the  two  forms. 

Lymphatic  glands  and  Alimentary  tract.— In 
these  also  the  change  commences  in  the  minute  vessels. 
In  the  alimentary  canal  the  degeneration  may  be  readily 
observed  in  the  looped  vessels  of  the  villi. 

Corpora  Amylacea.— It  is  of  interest  to  note  that 
many  of  these  bodies,  previously  referred  to,  possess, 
more  especially  when  newly  formed,  the  property  of 
striking  blue  with  iodine  and  of  forming  sugar  on  salivary 
digestion.  For  such  the  name  of  amylum  bodies  is 
more  appropriate. 

9.  Pigmentation.— Under  this   term   are  included 

several  widely  different  processes,  viz  : — 
Tattooing. 

Dust  inhalation  deposits. 

Argyria. 

Blood  pigments. 

Bile  pigments. 

Melanin. 

Tattooing.— In  tattooing  insoluble  foreign  particles 
such  as  cinnabar  or  charcoal  are  pricked  into  the  sub- 
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epithelial  connective  tissue  where  they  are  taken  up  by 
connective  tissue  and  wandering  corpuscles.  A  con- 
siderable amount  of  pigment  may  be  conveyed  to  the 
nearest  lymphatic  glands,  in  fact  its  presence  in  them 
may  be  the  only  evidence  of  a  former  tattooing. 

Dust  Inhalation.— In  dust  inhalation  a  deposit  of 
soot,  stone,  metallic  or  other  particles  occurs  in  the 
lungs  and  bronchial  glands,  occasionally  also  in  the 
spleen.  In  dust  inhalation  experiments  (Arnold's  es- 
pecially), a  very  rapid  accumulation  of  the  foreign 
material  takes  place  beneath  the  pleura,  in  the  inter- 
lobular septa  and  around  the  bronchi,  so  rapid  in- 
deed as  to  suggest  a  direct  passage  of  the  particles 
into  the  lymph  stream.  But  dust  particles,  as  has 
already  been  hinted,  are  also  seized  upon  by  leu- 
cocytes and  macrocytes.  These  dust-containing  cells 
are  always  to  be  found  in  numbers  in  the  alveoli, 
in  the  interlobular  septa,  beneath  the  pleura  and 
around  the  bronchi;  they  are  of  all  sizes,  from 
that  of  a  leucocyte  to  that  of  a  very  large  giant 
cell.  After  a  time  the  protoplasm  and  nuclei  usually 
disappear  leaving  the  pigment  free  in  the  connective 
tissue.  Examples  of  the  deposition  of  inhaled  particles 
are  met  with  in  stone  masons',  knife  grinders',  metal 
workers'  and  coal  miners'  lungs*  ;  in  the  latter  case — 

°  Dr.  Coats  has  drawn  attention  to  the  fact  that  years  after  a 
coal  miner  has  ceased  working  in  a  pit,  he  may  when  subject  to  a 
catarrh,  have  a  black  expectoration— the  so-called  black  spii—the 
agents  in  the  return  of  the  pigment  being  probably  the  leucocytes. 

N.B.— Besides  anthracosis  the  terms  silicosis  and  siderosis  are 
used  to  designate  stone  and  iron  dust  accumulations  in  the  lung. 
Siderosis  might  however  be  used  for  iron  deposits  in  other  tissues, 
as  in  the  liver,  and  which  are  due  to  other  pathological  causes. 
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anthracosis-omng  to  the  intensity  of  the  black  pig- 
ment, the  distribution  of  the  coal-dust  in  the  lymphatics 
can  be  accurately  traced.    Generally  in  the  lungs  of 
town-dwellers  considerable  deposits  of  carbon  are  to  be 
found  in  the  previously  mentioned  situations,  but  es- 
pecially so  in  chronic  inflammatory  conditions  such  as 
around  bronchi  in  chronic  bronchitis  and  in  the  deeper 
layers  of  the  pleura  in  thickened  pleura.    The  presence 
of  the  foreign  material  predisposes  to  connective  tissue 
overgrowth  so  that  a  fibroid  condition  of  the  lung  and 
lymphatic  glands  is  usually  present.    In  addition  to  the 
microscopic  demonstration  of  the  inhaled  matter  both  a 
chemical,  qualitative,  and  quantitative  analysis  may  be 
made. 

In  Argyria,  owing  to  the  absorption  of  silver  salts 
by  the  alimentary  canal,  a  most  interesting  pigmentation 
takes  place,  differing  considerably  from  the  above  cited 
examples.    The  process  consists  in  the  deposition  of 
minute  black  granules  of  some  silver  salt  in  the  ground 
substance  of  the  connective  tissue.    In  the  alimentary 
canal  it  occurs  in  the  mucous  membrane,  especially 
around  the  walls  of  the  lymphatics ;  in  the  liver  in 
the  connective  tissue  around  the  portal  veins.  Klebs 
(Allgemeine  Pathologie)  figures  a  case  in  which  the 
glomeruli  were  converted  into  black  masses,  and  a  dark 
zone  existed  between  the  cortex  and  medulla,  with  radii 
extending  along  the  straight  tubes.    Pigmentation  in 
the  sub-epithelial  tissue  of  the  skin  likewise  occurs. 

Blood  Pigments.— There  are  several  forms  of  pig- 
ment which  owe  their  origin  to  the  red  corpuscles,  and 
which  can  be  readily  demonstrated  in  and  around  blood 
clots,  and  in  glandular  organs,  such  as  the  liver  and 
kidney,  which  are  concerned  in  the  formation  and 
excretion  of  pigment. 
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i.  Changes  in  Blood  Clot. —The  red  discs  may 
fuse  together  into  coloured  masses,  and  subsequently 
undergoing  disintegration  form  rich  brown  granules,  or 
beautiful  ruby  coloured  crystals  of  hamatoidin  * 

The  hasmaglobin  may  diffuse  out,  leaving  transparent 
discs  behind,  and  collect  into  large  deep  red  crystalline 
masses— the  latter  probably  owing  to  the  action  of  the 
alcohol  in  hardening.     Or  the  hemoglobin  may  be 
absorbed  by  the  wandering  and  other  cells  around, 
which  convert  it  into  golden   coloured  hamatoidin. 
The  corpuscles  themselves  may  be  intussuscepted  by 
these  same  cells,  which  are  looked  upon  as  phagocytes 
and  have  received  the  name  of  Erythrophages  (Langhans). 
They  are  almost  always  to  be  found  after  the  tenth  day 
(often  before),  and  are  very  conspicuous  on  account  of  ■ 
their  golden  or  brown  colour  and  large  size  ;f  they  lie 
both  scattered  around  the  clot  and  in  the  lymphatic 
channels  leading  away  from  it,  and  will  often  be  met 
with  in  the  nearest  glands. 

In  brown  induration  of  the  lung,  which  is  due  to 
venous  congestion,  and  in  which  there  is  some  slight 
escape  of  blood  discs  into  the  alveoli,  there  are 
numerous  corpuscles  which  contain  brown  pigment. 

As  in  the  case  of  the  carbon  cells,  the  protoplasm 
and  nuclei  may  disappear,  leaving  the  granules  of 
pigment  free. 

Methcemoglobin  crystals  are  sometimes  found  in  ovarian 
fluids. 


•  The  crystals  may  often  be  found  in  abundance  at  the  site  of 
the  placenta,  and  in  the  retained  extra-uterine  foetus.  With  H2S04 
they  give  a  blue-green  reaction. 

t  Reference  has  already  been  made  to  the  absorption  of  blood 
clot  by  large  giant  cells. 
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2.  Changes  in  the  Liver.— Pigmentation  may  occur 
in  the  liver  cells  and  in  corpuscles  free  in  the  venous 
capillaries.  The  common  example  of  the  latter  is  the 
chronic  congested  or  "nutmeg"  liver,  where  numerous 
large  cells,  the  golden  corpuscles,  are  to  be  met  with 
in  the  dilated,  mesh-like  capillary  system  of  the  hepatic 
vein ;  they  contain  a  bright  yellow  granular  pigment 
and  often  enclose  one  or  more  red  corpuscles. 

Well-marked  examples  of  cell  pigmentation  are  seen 
in  those  cases,  as  typhus,  malaria  and  pernicious  anczniia, 
in  which  there  is  an  abnormal  destruction  of  blood  discs 
in  the  circulation,  and  where  the  liver  cells,  owing  to 
degenerative  changes,  are  unable  to  deal  with  the  con- 
sequent increase  of  haemoglobin.  The  latter  is  de- 
composed by  the  cells,  and  a  portion,  like  haematoidin 
free  from  iron,  finds  its  way  into  the  circulation,  and  is 
subsequently  found  in  the  urine  as  urobilin  ;  whilst  the 
iron-containing  residue,  instead  of  being  excreted,  col- 
lects in  the  cells,  just  as  the  fat  drops  do  in  fatty 
infiltration  ;  and  indeed,  it  is  usual  to  find  fat  drops  as 
well  as  ferruginous  pigment  in  the  same  lobule. 


Examples. 

Fig.  33. — The  Liver  in  Pernicious  Anemia. — A 
deposit  of  brown  granules,  consisting  in  great  part  of 
ferric  oxide,  in  the  portal  zone  of  the  lobules,  is  most 
characteristic  of  pernicious  anaemia  ;  sometimes  the 
whole  lobule  is  affected,  more  usually  it  is  only  the 
outer  two-thirds,  the  inner  being  often  infiltrated  with 
fat.  The  pigment  may  be  accurately  demonstrated  by 
the  application  of  one  of  the  familiar  iron  tests.  The 
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%ure,  for  example,  represents  a  section  which  has 
been  passed  from  potassic  ferrocyanide  into  dilute 
hydrochloric  acid,  and  the  result  has  been  that  the 
granules  have  assumed  a  Prussian  blue  colour,  and  are 
seen  to  form  an  actual  network,  most  marked  in  the 
vicinity  of  the  portal  vessels.  Other  reagents  might 
be  employed,  such  as  potassic  sulpho-cyanide,  which 
gives  a  red,  and  ammonic  sulphide,  which  gives  a  black 
colouration.  In  the  same  disease  the  granules  have 
been  shown  in  the  convoluted  tubules  of  the  kidney. 

Melan^emia.    'This   is  one   of  the    most  marked 
changes   in    Malaria.     In  the   blood  dark  pigment 
granules  occur,  both  free  and  in  the  white  corpuscles. 
The  capillaries  of  the  brain,  of  the  liver,  and  of  the 
glomeruli  may  be  so  loaded  with  pigment  as  to  appear 
almost  black.    The  pigment  which  is  said  to  give  a 
Prussian  blue  reaction  is  probably  derived  from  the  de- 
struction of  the  haemoglobin  of  the  red  corpuscles,  per- 
haps in  the  case  of  Malaria,  through  the  agency  of  the 
Haematomonas.    In  the  cells  of  the  liver  and  spleen 
the  pigmentation  may  be  very  great;  in  the  latter 
organ  the  granules  occur  in  the  lymphoid  cells  and 
in  larger  often  multinucleated  cells.    In  the  kidney  the 
tubules  may   contain  pigment;   and  the  brain  may 
appear  as  if  rubbed  with  black  lead. 

Bile  pigmentation. -Apart  from  the  diffuse  pig- 
mentation which  the  colouring  matter  of  the  bile  gives 
rise  to,  yellow  granules  as  well  as  ruby-red  rhombic 
crystals  are  sometimes  observed  in  the  liver  cells, 
uriniferous  tubules  and  other  tissues.  In  the  kidney  of 
the  newly  born,  so  great  may  be  the  deposit  of  golden 
glistening  crystals  in  the  tubes  of  the  papillae  that  a 
bilirubin  infarct  is  spoken  of.    Gmelin's  test,  fumino- 
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converted  into  Prussian  blue  granules  by 
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11     SMALL  POBTION  OF  A  BACK  MUSCLE,  SHOWING? 
DEPOSITS  OF  URATE  OF  SODA  CRYSTALS  (1  St  2)  IN 
THE  INTERMUSCULAR  CONNECTIVE  TISSUE 
From  a  case  of  well  mavke<l  flout. 
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nitric  ,  acid,  which  gives  a  play  of  colours  may  be  used  to 

identify  the  crystals. 

Melanin.— Dark   brown  granules   of  melanin  are 
characteristic  of  a  class  of  very  important  cutaneous 
sarcomata— the  melanotic  sarcomata,  and  it  is  worthy  of 
note  that  in  the  metastases  of  these  tumours  the  power 
of  pigment  formation  may  increase  or  decrease.  Melanin 
is  also  found  giving  rise  to  scattered  black  patches 
in  the  skin;  it  is  present  in  many  cutaneous  moles, 
warts,   papillomata  and   in  some  of  the  cutaneous 
epitheliomata.    Its  formation   in  dermoid   cysts— not 
uncommon— is  of  the  highest  interest*   In  granulation 
tissue,  and  granulation  tissue  hyperplasia  of  the  eye 
region,  the  same  pigmentation  is  to  be  noted  (compare 
sarcomata).     Pigmentation  occurs  in  the  prolapsed 
cervix  uteri  of  the  negress.     In  all  these  cases  the 
granules  are  found  in  the  connective  tissue  elements 
and  in  the  covering  epithelial  cells. 

In  Addison's  disease  there  is  a  formation  of  dark  brown 
pigment  in  the  deepest  layers  of  the  rete  Malpighii,  as 
well  as  in  many  of  the  cells  in  the  connective  tissue 
beneath,  some  of  which  are  said  to  send  pigmented 
processes  between  the  rete  cells.  Some  maintain  that 
the  pigment  is  brought  to  the  epithelial  cells  by 
wandering  cells. 

Brown  atrophy  of  the  Heart.— This  condition  affords 
an  example  of  the  formation  of  pigment  granules  in 
muscle  fibres.  Atrophic  changes  usually  accompany 
the  pigmentation. 


o  In  the  true  pigmented  "  black  tongue  "  brown  granules  con- 
taining iron  are  found ;  and  it  is  perhaps  worthy  of  note  that  Paget 
has  recorded  a  pigmented  dermoid  of  the  tongue. 
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io.    Uratic,    Guanin,    Cystin   and  Cholesterin 
deposits. — In  gout  in  man,  and  in  guanin  gout  in  pigs 
the  deposition  of  crystalline  salts  may  be  observed.  In 
gout  the  common  seat  of  the  urate  of  soda  is  the 
cartilage  of  the  joints  and  the  synovial  and  fibroid 
structures  around  them  and  the  cartilage  of  the  ear. 
The  next  most  frequent  place  is  the  kidney ;  its  occur- 
rence elsewhere  is  rare,  though  the  illustration  Fig.  34 
happens  to  be  a  section  of  part  of  a  dorsal  muscle  in 
which  deposition  had  taken  place.    It  will  be  seen  that 
the  urate  of  soda  has  crystallised  out  in  its  typical 
form  of  bunches  of  acicular  crystals,  and  has  been  de- 
posited chiefly  if  not  entirely  in  the  interstitial  tissue. 
Though  not  shown  in  the  figure,  the  muscle  was 
extensively  infiltrated  with  fat  cells  and  in  some  of  the 
septa  the  fat  and  crystals  occurred  side  by  side. 

Gouty  cartilage. — If  a  section  is  made  of  a  fresh 
piece  of  chalky  articular  cartilage,  not  too  far  advanced, 
a  line  of  urates  will  be  seen  close  under  the  surface. 
They  are  either  crystalline  or  nearly  amorphous  in  form 
and  occur  both  in  the  matrix  and  the  cells.  Deeper 
down  where  the  crystals  are  less  numerous  acicular 
bunches  may  be  met  with.  On  removing  the  deposit 
by  soaking  in  warm  water  or  dilute  caustic  alkali,  the 
structure  of  the  cartilage  appears  little  altered. 

In  the  kidney  the  deposit  occurs  both  in  the  inter- 
stitial tissue  and  tubes  of  the  cortex  and  pyramids,  and 
without  there  being  necessarily  any  fibroid  overgrowth 
in  the  kidney.  When  a  section  is  stained  with  log- 
wood, the  urate  of  soda  which  is  mostly  in  the  form  of 
an  amorphous  crystalline  mass,  appears  to  have  some 
affinity  for  the  stain  ;  this  reaction  is,  however,  not  to 
be  laid  stress  upon. 
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Apart  from  gout  there  may  appear  an  extensive 
deposit  of  urate  in  the  collecting  tubules  of  the  kidney 
in  the  newly  born,  which  has  been  named  the  uric  acid 
infarct  of  the  new  born. 

Reactions.— It  is  often  necessary  to  decide  whether 
certain  crystals  or  deposits  in  a  tissue  are  urate  of  soda 
or  not.  Urate  of  soda  occurs  as  seen  above  in  the  form 
of  separate  needles  or  stellate  aggregates  or  in  semi- 
amorphous  masses.  These  are  soluble  in  caustic  potash. 
Amorphous  deposits  may  be  extracted  with  hot  water  and 
evaporated  when  the  characteristic  needles  are  formed  ; 
or  if  acetic  acid  be  first  added  uric  acid  crystals  may  be 
obtained.  The  extract  with  the  addition  of  a  few  drops 
of  nitric  acid,  evaporated  to  dryness,  gives  on  the 
addition  of  a  drop  of  ammonia,  the  purple  murexide 
reaction. 

Guanin.— In  "  guanin  gout"  bundles  of  acicular  crys- 
tals are  deposited  in  the  various  tissues  as  in  gout ; 
this  is  of  interest  when  it  is  remembered  that  guanin 
is  an  earlier  nitrogenous  product  of  metabolism  than 
uric  acid,  and  that  it  is  probably  an  antecedent  of  the 
latter.* 

Cystin .— Cystin  in  the  form  of  yellowish  transparent 
concretions  is  something  found  in  the  uriniferous 
tubules.  The  crystals  are  readily  identified  by  their 
regular  hexagonal  shape. 

Cholesterin.—The   characteristic  rhombic  plates  of 

<*  To  /^.—Extract  with  a  few  drops  of  HN03  and  evaporate  to 
dryness  in  a  porcelain  capsule ;  cool,  add  a  drop  of  caustic  soda 
and  an  orange-colour  develops  which  gives  place  to  purple  on 
healing,  and  this  is  especially  well  seen  when  the  vapour  is  blown 
on  to  the  warm  sides  of  the  capsule  (Hoppe-Seyler,  Ewald  and 
Krukenberg). 


94 


CALCIFICATION. 


cholesterin  with  notched  angles  are  very  common 
amongst  fatty  debris,  as  for  instance  in  the  athero- 
matous contents  of  dermoid,  sebaceous  and  other  cysts, 
and  in  the  atheromatous  patches  of  degenerated  vessels. 
With  sulphuric  acid  it  gives  a  variety  of  colours  such  as 
orange  and  pink,  whilst  with  iodine  and  H2S04  a  light 
blue. 

ii.  Calcification. — This  is  an  extremely  common 
process  in  one  form  or  another,  and  consists  in  the 
deposition  in  dying  or  dead  tissue  of  calcareous  salts, 
chiefly  the  phosphates,  less  commonly  the  carbonate, 
still  less  so  the  oxalate.  They  occur  usually  in  the 
form  of  minute  granules,  although  the  oxalate  may 
under  other  conditions,  as  when  present  in  renal  cysts, 
crystallise  out.  On  dissolving  away  the  deposit  by 
dilute  mineral  acids  the  original  structure  of  the  part 
appears. 

It  has  been  long  known  that  mercury  poisoning  in 
the  lower  animals  (more  especially  perhaps  in  the 
herbivora) ,  and  occasionally  in  man,  is  associated  with  a 
deposition  of  calcium  salts  both  in  the  renal  epithelium 
andiumina  of  the  straight  tubes  more  especially  of  the 
cortex.  The  amount  present  may  be  slight  or  so 
excessive  as  to  obscure  all  structure  until  dissolved 
away.  The  epithelium  usually  shows  cloudy  and 
necrotic  changes  and  thus  the  deposition  of  the  calcium 
is  accounted  for.  Mercury  is,  however,  not  the  only 
agent  which  produces  these  changes,  as  many  other 
poisons  and  even  tying  the  renal  artery  may  do  the 
same ;  oxalic  acid  in  toxic  doses  gives  rise  to  an  oxalate 
deposit.  Apart  from  the  above  causes  the  glomeruli 
may  calcify  and  the  renal  epithelium  may  become 
encrusted  with  salts  deposited  from  the  urine,  and 
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indeed   in   such  abundance   in  the   pyramids  as  to 
constitute  sometimes  the  so-called  calcareous  infarct. 

There  are  much  more  familiar  examples  of  calcifica- 
tion than  those  just  mentioned.  Thus,  it  is  extremely 
common  in  the  herbivora  for  Tubercular,  Actinomy- 
cotic and  Zooparasitical  granulomata  to  calcify  in  the 
early  stages.  This  is  probably  owing  to  the  larger 
amount  of  calcium  salts  circulating  normally  in  their 
blood.  It  is  interesting  to  note  in  man  when  a  similar 
state  obtains  owing  to  caries  or  bone  atrophy,  that 
there  is  a  marked  proneness  to  calcification,  or  as  it 
has  been  termed,  to  the  formation  of  lime  metastases 
(Virchow) . 

As  a  senile  change  it  is  familiar  in  the  arteries  in  two 
forms ;  I,  in  the  atheromatous  plaques  of  the  larger 
arteries  and  left  cardiac  valves,  where  the  calcium  is 
deposited  in  the  deeper  layers  of  the  intima  and  adjacent 
portion  of  the  media  (ramifications  of  the  vasa) ;  and  2, 
as  minute  calcareous  rings  in  the  muscular  coat  of  the 
smaller  arteries,  such  as  the  radial,  a  condition  which 
may  so  far  advance  as  to  convert  the  media  into  a  rigid 

tissue. 

Some  tissues  are  naturally  predisposed  to  calcify  with 
advancing  age  and  then  to  undergo  ossification,  such  as 
for  example,  cartilage.  Calcification  followed  by  ossifi- 
cation is  also  often  met  with  in  arteries  and  in  the 
coats  of  the  eye.* 

Dead  tissue  is  wont  to  become  permeated  or  in- 
crusted  with  calcium  salts.  For  example,  thrombi 
(phleboliths),  infarcts,  fibrinous  deposits  (notably  in  the 
pericardium  and  pleura),  walls  of  sinuses  and  chronic 

«  The  formation  of  cartilage  and  bone  is  natural  in  the  eyes  of 
some  animals. 
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abscesses,  the  extra-uterine  foetus  (lithopsedion).  In- 
crustations are  met  with  in  the  urinary,  salivary  and 
bile  ducts,  and  calcareous  stones  may  be  formed  in 
these  situations  as  well  as  in  the  tonsillar  crypts 
(tonsillar  stones)  and  beneath  the  prepuce.  Parasites 
very  often  calcify,  viz.,  Hydatids,  Cysticerci,  Pentasto- 
mata,  and  Trichinae  ;  the  latter  may  retain  their  vitality 
long  after  their  capsules  have  calcified. 

Reactions. — Calcareous  material  dissolves  with  effer- 
vescence in  dilute  hydrochloric  acid.  Haematoxylin 
stains  the  carbonate  and  phosphate,  but  the  oxalate 
and  uric  acid  are  said  to  remain  uncoloured. 

12.  Fat,  tyrosin,  leucin,  and  Charcot's  crystals. 
— These  crystals  are  formed  for  the  most  part  as  the 
result  of  post-mortem  changes. 

i.  Fat  crystals  occur  in  well  marked  separate  needles 
or  sheafs.  They  are  insoluble  in  water  but  soluble  in 
alcohol,  both  of  which  reactions  distinguish  them 
from  tyrosin  sheafs  to  which  they  have  some  resem- 
blance. 

ii.  Tyrosin  occurs  also  in  the  form  of  sheafs  of 
delicately  fine  needles,  and  may  often  be  obtained  from 
the  scrapings  of  the  cut  surface  of  the  liver  and  spleen 
of  patients  who  have  died  of  septicaemia  or  high  fever. 
The  scrapings  may  be  mounted  directly,  or  the  tissue 
extracted  with  hot  water  and  the  extract  evaporated 
and  allowed  to  crystallise. 

iii.  Leucin  in  the  form  of  spheres  may  be  encountered 
in  the  spleen  and  thymus. 

iv.  Charcot's  crystals. — The  nature  of  these  is  not  ac- 
curately known.  They  are  found  in  the  form  of  minute 
colourless  octahedra  in  the  spleen,  bone,  marrow,  and 
blood  of  Leukaemic  patients,  but  not  solely  in  Leu- 
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kaemia.     Mount  directly  scrapings  or  a  specimen  of 
blood. 

13.   Coagulation  Necrosis.— Typical  examples  of 
coagulative   necrosis   are   seen   in   diphtheritic  con- 
ditions of  mucous  membranes  or  of  granulating  sur- 
faces.   An  intense  inflammatory  process  rapidly  leads 
to  the  formation  of  a  tenacious   or  stiffened  mass 
of  dead  tissue  which  can  often  be  peeled  off  in  the 
form  of  a   distinct  membrane.     The  necrotic  mass 
consists  both  of  the  coagulated  tissue  elements  and 
of  the  coagulated  exudation  from  the  vessels.  The 
fibrin  may  be  in  the  form  of  a  network  enclosing  tissue 
and  blood  corpuscles,  or  all  may  be  reduced  to  a  firm 
granular  mass.    The  vessels  and  lymphatics  where 
recognisable  contain   thready   or   granular  fibrinous 
coagula.    The  tissue  corpuscles  and  leucocytes,  when 
not  reduced  to  a  granular  debris,  often  appear  to  have 
undergone  but  little  change,  seeming  as  it  were  to  have 
been  fixed,  but  they  are  with    difficulty  stained  by 
logwood.    So  common  is  a  disappearance  or  fading  of 
their  nuclei  that  this  is  regarded  by  some  as  charac- 
teristic.    In  coagulative  necrosis  the  cells  show  no 
signs  of  fatty  or  other  progressive  degeneration,  for 
which  in  fact  there  has  been  no  time.    The  process  also 
differs  from  that  form  of  necrosis  termed  necrobiosis, 
which  may  often  be  observed  in  the  centre  of  a  rapidly 
growing  sarcoma,  in  the  croupous  deposits  in  the  pul- 
monary alveoli,  in  an  aseptic  infarct,  &c,  where  the 
destruction  is  of  a  more  progressive  character  and  is 
therefore  regarded  as  a  vital  process. 


ii 


98 


THE  INFECTIVE  PROCESSES. 


Chapter  VII. 

THE  INFECTIVE  PROCESSES. 

There  exists  a  very  large  group  of  diseases  in  the 
great  majority  of  which  the  symptoms  and  tissue  re- 
actions have  been  shown  to  be  due  to  the  presence  and 
growth  of  specific  organisms.  In  each  case  in  which 
these  relations  have  not  yet  been  actually  proved,  we 
still  suspect,  reasoning  from  analogy,  a  "  living  con- 
tagion "  which  only  awaits  more  perfect  methods  of 
manipulation  in  order  that  it  may  be  satisfactorily  de- 
monstrated. 

The  vegetable  parasites  furnish  the  largest  number 
of  exciting  agents,  and  include  very  many  species  of 
bacteria  with  but  a  few  examples  of  the  budding  and 
hyphal  fungi.  The  animal  parasites  hold  a  less  pro- 
minent position,  though  their  importance  is  coming 
more  to  the  front ;  only  those  of  them,  however,  will 
be  described  in  the  present  chapter  which  closely 
resemble  and  throw  light  upon  the  mycotic  affections, 
the  rest  being  reserved  for  a  later  chapter. 

In  the  growth  of  the  organism  in  the  body  the  ana- 
tomical reactions  which  may  be  called  forth  by  the 
increase  of  the  virus  may  be  very  slight  indeed  (though 
the  clinical  symptoms  may  be  very  pronounced),  and 
practically  confined  to  the  presence  of  the  micro-organ- 
ism in  the  blood  or  in  the  blood  cells.  Much  more 
frequently,  however,  there  are  well-marked  inflammatory 
reactions  which,  according  to  the  virulence  and  distri- 
bution of  the  organisms,  are  more  or  less  acute  or 
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chronic,  localised  or  diffuse.  By  reason  of  the  latter,  a 
rough  grouping  of  the  infective  diseases  is  possible 
which  fairly  accords  with  the  anatomical  appearances. 
Thus  they  may  be  divided  into  acute  and  chronic,  and 
each  of  these  again  into  those  which  tend  to  run  a 
local  course  and  those  which  tend  to  generalise.  But 
it  must  be  well  understood  that  between  these  groups 
there  are  all  transition  stages,  and  that  often  a  locally 
infective  process  gives  rise  to  general  infection. 

Commencing  with  the  acute  diseases*  the  following 
is  the  order  adopted,  beginning  with  the  locally  infec- 
tive processes. 

Soft  chancre. 

Cutaneous  erysipelas. 

Phlegmonous  erysipelas. 

Wound  diphtheria. 

Sloughing  phagedaena,  noma,  and  hospital  gangrene. 
Spreading  traumatic  gangrene. 

Diphtheria. 
Pneumonia. 
Typhoid. 
Cholera. 

Pysemic  affections. 
Glanders. 

Anthrax. 
Relapsing  fever. 
Malaria. 

•  The  accompanying  list  is  of  course  not  complete,  a  selection  has 
simply  been  made  of  a  few  which  may  serve  as  general  types. 
Elsewhere  in  the  text,  the  small-pox  pustule,  the  cord  in  hydro- 
phobia, &c,  will  be  figured.  But  for  an  account  of  the  very 
numerous  infective  diseases  in  man  and  animals,  the  reader  is 
strongly  recommended  to  seek  a  special  treatise  on  the  infective 
diseases  or  on  bacteriology. 

H  2 
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Chronic  infective  processes  : — 

Tuberculosis  (and  pseudo-tuberculosis). 

Lupus. 

Leprosy. 

Actinomycosis. 

Zooparasitical  granulomata. 

Syphilis. 

Examples  of  lesions  produced  by  some  of  the  higher 
fungi : — 

Thrush. 

Favus. 

Tinea. 

Pityriasis  versicolor. 
Aspergillar  affections. 

Acute  local  infective  processes.— In  these  af- 
fections probably  specific  micro-organisms  excite  at  the 
place  of  inoculation  an  intense  locally  spreading  inflam- 
mation, and  lead  according  to  their  virulence  and  pro- 
perties to  serous  and  leucocytic  exudation,  suppuration, 
formation  of  membrane,  sloughing  or  spreading  gan- 
grene. Only  a  few  words  of  description  are  needed 
here,  however,  since  the  changes  met  with  have  for  the 
most  part  been  described  in  the  chapter  on  acute  in- 
flammation. 

Soft  ckancre.-The  soft  chancre  is  an  example  of  an 
acute  ulcer.  The  epidermis,  with  perhaps  the  exception 
of  the  deeper  processes,  becomes  infiltrated  and  de- 
stroyed, exposing  a  raw  ulcerating  surface.    The  tissue 
around  is  cedematous,  and  the  whole  structure  is  soft, 
contrasting  with  the  syphilitic  or  hard  sore  which  will 
be  described  amongst  the  chronic  infective  processes. 
The  virus  has  not  been  isolated. 
Phlegmonous  erysipelas. —Fig.  35,  which  has  been  dis- 
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TISSUE. 

1.  The  cedematous  areolar  tissue 

2.  Focus  of  leucocytes. 

Obj.  1  in.,  without  eyepiece.  (Logwood). 
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Ki6   88.     KIDNET  FROM  A  CASE    OF   ULCERATIVE    KN  DO- 

CARDITIS. 

rhroughout  the  kidney  are   scattered   numerous   leuoocylic  foci 
(1,  4,  etc.).  in  the  centre  of  which  a  more  deeply  stained  part 
(8)  can  be  distinguished.  The  latter  is  the  microooccal  embolus 
Obj  I  in-  without  eyepiece.  (Logwood). 
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cussed  before  in  Chapter  II.,  shows  a  small  centre  of 
leucocytes,  such  a  collection  being  highly  character- 
istic of  an  inflammation  excited  by  micro-organisms. 
There  were  numerous  other  foci  scattered  about  the 
congested  and  cedematous  tissue,  some  of  which  had 
fused  and  were  breaking  down  into  pus.  A  cover-slip 
preparation  of  the  latter,  stained  with  gentian-violet  and 
partly  decolourised  in  spirit,  showed  numerous  chains 

of  Streptococci. 

Cutaneous  erysipelas. -In  this  the  local  affection  is 
milder,  but  the  general  symptoms  may  be  very  severe. 
There  is  some  oedema  of  the  skin  and  even  vesicles 
may  be  formed.     The  congested  tissue  is  infiltrated 
with   leucocytes  especially  massed  around  the  lym- 
phatics and  at  the  margin  of  the  inflammation,  where 
the  Streptococci  are  found.     Suppuration  or  abscess 
formation  is  rare.   To  demonstrate  the  organism  which 
appears  closely  allied  to,  if  not  identical  with,  Strepto- 
coccus pyogenes,  sections  should  be  treated  by  the 

method  of  Gram. 

Wound  Diphtheria.— In  a  section  through  the  wound, 
the  healthy  granulation  tissue,  consisting  of  the  usual 
delicate  capillaries,  fibroblasts  and  small  round  cells,  is 
found  to  pass  at  the  affected  spot  into  a  well  defined 
membrane.  The  latter  is  made  up  of  a  coagulated 
layer  of  granulation  tissue,  fibrin  and  leucocytes. 
Streptococcus  pyogenes  is  nearly  always  to  be  found. 

In  Noma  and  Hospital  gangrene  or  sloughing  Phage- 
dena, the  latter  of  which  is  described  under  fig.  15, 
a  zone  of  leucocytes  usually  plainly  marks  the  edge  of 
the  advancing  gangrene.  In  noma  bacilli,  and  in  hos- 
pital gangrene  streptococci  have  been  regarded  as 
pathogenic. 
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Spreading  traumatic  gangrene  -Thi,  • 
fading  inflammation!  whicl  ^2     "  mtenSe 
^ages  of  congestion    setu^  t  PaSSeS  thr°Ugh 
Puscular  exudation  t.  ^'     I     '     b"n°US  and  cor- 
■     'he  deve,opme; '    g  °se " °* ^ene  with 

*»  «d  the  eff„„Wsera°  Z  *  ^  inflamma- 
-ised  into  vesicles  and  bul^  n  tTch  ^  ^ 
«stic  rod-shaped  bacteria  in  aJ>  Character- 
been  found  addlt'°n  t0  °tbers  have 

changes  L  prod    e^  ^ 

special  seats  of  e,  eZ  asZO"0rgan" 
membrane   of  the   nh*  ecnon  as  the  mucous 

Peyer's  patches  &c    The  \      ^  ^ 
elaborated  by  th  Je  micrl     ^V*™  °f  the  P^^ucts 
-s,  notably  "SS^Tr^ 
toxic  symptoms  ;  these  are  J 7  '  m3rked 

oceur  i„  septic  ^ZZ' „ 7%%»£> - 
due  to  the  absomHnn    <•       •  d  whlch  are 

gangrenous  Sr/T  Pr°dUCtS  ^  f°uI  and 
condition,  is  an  Tnt ens    ^    gSigD  °f  the 
tract  Pre^b?     ;t:r°"  °f  * 
Similarly  in  pneumonia,  typhoi    2^  P°iS°ning- 
lera  there  are  certain  ,       '  d'phthena  ^  cho- 

which  must  b TZ^t  rnChymat0US 
changes  are  the  acute  f  J  T  toxemia.  Such 

cia%  in  Dipbtberia;  the  c^V^^ 
corpuscles  and  vessel-walls  leadt  b,00d 
-ining,  and  V^  Zl^^T 
-eons  degeneration  of  muscle,   earj'  n'ot.cj  £ 
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Zenker  in  typhoid.  These,  together  with  other  less 
marked  changes,  are  not  peculiar  to  the  above  affec- 
tions, but  are  rather  the  rough  anatomical  evinces 

of  any  severe  fever. 

DiLheria.-M  acute  inflammation  and  coagula- 
tion necrosis,  references  to  the  anatomical  appearances 
w,l  be  found.    The  exciting  agent  ,s  very  probably 
Loffler's  bacillus,  which  is  found  beneath  the  mem- 
brane and  thus  differs  from  the  streptococci  and  othe 
organisms  which  may  be  encountered  m  the  necrotic 
mass  and  which  may  be  looked  upon  as  accidental. 
The  bacillus  may  be  stained  with  Loffler's  a  kahne 
methylene  blue  solution  (alcoholic  solution  of  methylene 
blue,  30  c.c,  solution  of  potash  I  in  10,000   too  c.c). 
After  a  short  stay  in  this,  the  sections  are  decolourised 
rapidly  in  a  very  weak,  1  per  cent.,  solution  of  acetic 

acid,  and  mounted. 

Hemorrhages  in  the  lungs  and  kidneys,  an  acute 
fatty  degeneration  of  the  heart  muscle,  and  of  the 
glandular  organs,  and  a  pronounced  nephritis  form  part 
of  the  general  anatomical  changes. 

Pneumonia.-The  acute  changes  which  may  be  met 
with  in  the  lung  have  already  been  described  and 
illustrated  in  Chapter  II.  The  virus  is  now  usually 
considered  as  being  Frankel's  bacillus,  which  closely 
resembles  Friedlander's  pneumococcus. 

Tyihoid.-The  virus  is  a  bacillus  which  can  be 
demonstrated  in  Peyer's  patches,  mesenteric  g lands, 
spleen  and  liver.  It  may  be  stained  with  alkahne 
methylene  blue  or  gentian  violet,  but  by  Gram's  method 
it  is  decolourised.  The  early  swollen  or  "  mushroom 
like  appearance  of  Peyer's  patches,  followed  afterwards 
by  the  well-known  ulcers,  will  be  figured  under  the 
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alimentary  system.  The  mesenteric  glands  and  spleen 
are  swollen. 

Cholem.-ln  this  mycotic  affection  the  mucous  mem- 
brane of  the  intestine  appears  merely  swollen  and  red 
and  there  is  an  abundant  watery  discharge.  If  how' 
ever  the  fever  is  prolonged,  ulceration  is  excited  by  the 
presence  of  specific  microbes.  Cover-slip  preparations 
or  Hakes  "  of  mucous  membrane  may  be  stained  with 
warmed  alkaline  methylene  blue. 

Pv*MIC  PRooEssES.-These  processes  are  charac- 
terised by  "the  dissemination  throughout  the  body,  by 
he  Mood  stream,  of  a  pyogenic  virus  derived  from  a 
local  centre  of  suppuration"  (Marcus  Beck).  The 
staphylococci  and  streptococci  are  the  common  pyo- 
genic organisms,  and  are  found  singly  or  together  in 
suppurating  wounds  and  abscesses.    Their  mode  of 
entry  is  in  many  cases  not  clear,  but  it  is  probable  that 
injured  tissues  are  more  liable  to  infection  ;  this  is  for 
instance  assumed  in  the  case  of  ulcerative  endocarditis, 

mfective  penostitis  and  osteomyelitis,  and  in  other  case 
where,  WIthout  the  presence  of  ^  ^^^^ 

From  tbPPear  ^  ^        Primary  SeatS  °f  ™PP-ation. 
Fiom  these  sources,  and  from  suppurating  wounds  gen- 
erally, dissemination  may  occur.    The  secondary  foci 
wh,    are  often  numerous,  are  produced  by  embolism 
of    r  t  ,   'mPactlon  °f  ™cro-organisms  or  portion 

It  i  Td"dot' or  tissue  carried  ^ 

m  y  hav  2  P7ary  f°CUS-  The  S—dary  foci 
may  have  the  form  of  minute  miliary  nodules  occurring 
m  any  part  of  the  body,  or  of  larger  conical  lesion  ^ 
»/^-found  only  in  the  periphery  of  certain  v  scera 
In  both  cases  suppuration  usually  occurs.  The  oft," 
an  serous  cavities  are  frequent  seats  of  seconda, 
of  suppuration.  ■> 
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Fig  36  is  a  section  of  the  kidney  of  a  patient  who 
8  .nrlnrirditis    the  diseased  valves 

died  of  ^c   foe       There  were  several 

being  covered  with  ™CC  were  dotted  aU 

infarcts  in  the  spleen,  and  the  kidney 
over  with  miliary  foci  of  inflammation,  closely  r 
semblin.  tubercles  ;  some  of  these  are  indicated  m  this 
ow      wer  illustration.     No.  .  points  to  one  such 
lup  consisting  of  migrated  leucocytes,  which 
d  ep  y  and  therefore  offer  a  sharp  contrast  to  the  kidney 
Stance  around.     In  the  midst  of  the  corpuscles 
tL  is  a  darker  patch  (a)  formed  of  a  large  colony  of 
cocci,  probably  of  the  staphylomas  pyogenes.  They 
have  become  detached  from  the  parent  growth  on  the 
valves  and  arrested  in  a  small  capillary   where  they 
have  multiplied  and  have  excited  intense  local  inflam- 
matory reaction.    Some  of  these  leucocytic  foe  are 
already  breaking  down  into  pus,  as  at  (4),  wheie  a 
small  cavity  has  actually  formed  ;  and  they  are  each 
surrounded  by  a  zone  of  extreme  congestion,  with  m 
places  actual  extravasations.     The  renal  epithelium 
too   in  the  immediate  neighbourhood,  is  profoundly 
changed,  the  cells  being  swollen,  vacuolated  and  dis- 
integrating ;  a  few  of  the  tubes  contain  casts  of  either 
red  or  white  corpuscles.     Further  away  the  condition 
of  cloudy  swelling  prevails. 

Pyemic  Infarction. -In  a  section  of  a  small  renal 
infarct,  the  vessels  of  the  affected  area  will  be  found 
greatly  congested  and  there  will  probably  be  consider- 
able extravasation  of  blood.  The  epithelium  may  be 
stained  yellow  by  the  discharged  blood  pigment,  and 
may  show  well-marked  degeneration  and  disorganisa- 
tion. There  may  be  a  considerable  infiltration  of  leu- 
cocytes, more  especially  near  the  seat  of  the  embolus 
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and  therefore  towards  the  apex  of  the  infarct ;  or  the 
infarct  may  be  surrounded  by  a  conspicuous  zone  of 
leucocytes  and  congested  capillaries.  The  tendency 
for  the  whole  is  to  break  down  into  an  abscess. 

In  a  pulmonary  infarct  the  alveoli  are  filled  with 
extravasated  blood,  which  rapidly  becomes  infected 
from  the  embolus  and  undergoes  purulent  softening. 
Outside  the  hemorrhagic  area  there  is  a  zone  of 
croupous  consolidation,  and  outside  this  again,  con- 
gestion and  cedema. 

The  other  changes  which  may  be  encountered  in 
pyaemia  are  : — 

Puriform  softening  of  thrombi  in  veins  leading  away 
from  the  primary  focus  of  infection. 

Cloudy  degeneration  of  parenchymatous  organs. 

Hypostatic  congestion  of  the  lungs,  and  often  crou- 
pous consolidation. 

Serous  exudations,  petechia,  thrombus  formation. 

Enlargement  and  softening  of  the  spleen,  &c. 

Glanders  and  Farcy.    The  primary  lesion  is  usually 
a   well   marked  leucocytic  infiltration    of  the  nasal 
mucous  membrane,  which  proceeds  to  the  formation 
of  pus  and  ulcerates.    The  secondary  lesions,  « farcy 
buds,"  consist  of  multiple  abscesses  in  all  stages  of 
development.    Commencing  as  local  infiltrations  in  the 
muscles,  lymphatic   glands    or  other  structures,  they 
rapidly  break  down  into  a  thick  pus.     The  exciting 
agent  is  the  Bacillus  mallei  which  may  be  found  in 
cover-slip  preparations  of  the  pus,  or  in  sections  of 
recently  hardened  tissues,  by  staining  in  the  case  of  the 
latter  for  24  hours  in  Loffler's  methylene  blue,  and  by 
subsequently  carefully  and  quickly  decolourising  with 
very  weak  acetic  acid.     Its  demonstration  is  usually 


m  37    COVER  SLIP  PREPARATION  OF  ANTHRAX  BACILLI. 
MADE  FROM  CEDEMA  ELL II). 
Obj.  &  in.,  without  eyepiece.    (Gentian  violet).. 


m.  :».  ANTHRAX  BACILLI  IN  A  GLOMERULUS  OK  A 
GUINEA  PIG'S  KIDNEY. 


1.  Glomerulus  with  bacilli 

Obj.  h  ii 


nlhout  eyepiece.     (Gentian  violet  »nd  ptttfti 


colon  sation). 
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however  difficult,  and,  as  in  many  other  cases,  inocula- 
tion is  the  best  test.  In  addition  to  the  ordinary  pus 
cells  there  are  much  larger  cells. 

The  rash  consists  of  pustules  and  small  ulcers.  The 
epidermis  is  raised  by  a  very  abundant  collection  of 
white  corpuscles,  which  rapidly  degenerate,  and  the  pus- 
tules bursting  leave  small  ulcers.  Inoculation  usually 
gives  rise  to  an  indurated  sore. 

Anthrax  {malignant  pustule,  splenic  fever).— When  a 
guinea-pig  is  inoculated  with  Anthrax,  there  follows, 
within  a  few  hours,  some  serous  and  even  slight  hse- 
morrhagic  exudation  around  the  seat  of  puncture.  If 
a  cover  slip  preparation  be  made  of  some  of  the  cedema- 
fluid,  numbers  of  the  bacilli  will  be  discovered,  and 
a  little  later  they  will  be  found  in  abundance  in  the 
blood.* 

Fig.  37  is  such  a  preparation  of  the  oedema-fluid, 
stained  in  the  usual  way  by  Gram's  method  with  gen- 
tian violet.  The  characteristic  rod-shaped  bacilli  are 
seen,  and  their  size  may  be  compared  with  the  scat- 
tered leucocytes  around. 

Fig.  38.— This  is  a  section  of  the  kidney  of  the 
guinea-pig,  stained  with  gentian  violet  and  partly  de- 
colourised by  the  iodine  solution  and  alcohol.  The 
bacilli  are  most  abundant  in  the  glomeruli,  where  they 
probably  become  first  arrested,  and  subsequently  seg- 
ment and  multiply.  Their  presence  does  not  induce 
any  marked  histological  change  like  the  leucocytic 
exudation  which  surrounds  pysemic  organisms. 

The  capillaries  of  the  lung,  liver  and  spleen  may 

<*  In  the  rabbit  the  local  and  general  infection  develops  more 
slowly,  but  the  former  is  most  marked  and  takes  the  form  of  large 
collections  of  oedema-fluid  in  the  neighbourhood  of  the  inoculation. 
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similarly  be  found  filled  with  the  rods,  especially  those 
•of  the  spleen  which  may  be  so  completely  injected  with 
micro-organisms  as  to  become  very  conspicuous  when 
the  latter  are  stained. 

Congestion,  serous  exudation,  haemorrhages  and 
petechias  are  common.  Clotting  of  blood  imperfect, 
and  the  inner  coat  of  the  vessels  is  often  stained  by  the 
•colouring  matter  discharged  from  blood  corpuscles. 
The  spleen  may  be  very  large  and  diffluent ;  and  the 
lymphatic  glands  may  likewise  be  much  enlarged  and 
greatly  congested. 

In  man  the  seat  of  inoculation  is  known  as  malignant 
pustule.  This  consists  of  congestion  and  oedema  of  the 
affected  part,  on  which  papules,  vesicles  and  pustules 
are  formed  in  succession.  The  pustules  then  burst, 
and  expose  a  black  sloughing  surface.  In  a  section 
through  the  advanced  vesicle,  the  epidermis  will  be 
found  to  be  raised  from  the  corium  by  a  fibrinous  and 
corpuscular  exudate,  in  which  bacilli  are  present  in 
great  numbers.  From  this  primary  lesion  the  general- 
isation of  the  virus  occurs  and  gives  rise  to  the  con- 
dition known  as  anthracaemia,  as  described  above  in 
the  guinea-pig. 

Malaria. — In  malaria,  the  parasite,  melanaemia  pig- 
mentation and  enlarged  spleen,  call  for  a  few  remarks. 

A  parasite,  the  Haematomonas  Malarias,  is  with  good 
reason  believed  to  be  the  cause  of  this  miasmatic  con- 
tagious disease.  In  order  to  demonstrate  it,  a  thin 
layer  of  freshly  drawn  blood  may  be  mounted  without 
staining,  or  a  stained  cover-slip  preparation  may  be 
made  with  methylene  blue.  An  oil  immersion  is  neces- 
sary for  its  examination.  The  organisms  occur  in 
several  forms,  viz.  (i)  as  small  pigmented  and  unpig- 
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mented  bodies  attached  to,  or  perhaps  enclosed  in,  the 
red  corpuscles  and  occupying  about  one-third  of  each  ; 
(2)  as  free  bodies  in  the  blood,  either  crescentic  with 
central  pigmentation,  or  rounded  with  long  flagellar  ; 
thirdly,  in  the  form  of  rosettes  and  in  other  shapes. 
A  few  may  be  found  in  the  white  corpuscles,  and 
flagellate  and  amoeboid  movements  may  be  observed. 

The  parasite  appears  to  possess  a  decolourising 
action  upon  the  corpuscles,  converting  their  haemo- 
globin to  its  own  use. 

The  pigment  occurs  either  in  the  form  of  granules 
free  in  the  blood,  or  contained  in  the  hasmatomonas ; 
or  it  forms  a  granular  deposit  in  the  white  corpuscles. 
In  the  cells  of  the  liver,  spleen,  kidney,  marrow  and  brain 
it  may  be  especially  abundant.  Thus  the  brain  may 
appear  as  mentioned  in  the  preceding  chapter,  as  if 
"  rubbed  with  black  lead  ;  "  a  black  zone  may  encircle 
each  lobule  of  the  liver,  and  the  spleen  and  the  marrow 
may  appear  almost  black.  In  the  kidney  the  pigment 
may  be  found  inside  the  tubes  as  well  as  in  the  capil- 
laries of  the  glomeruli. 

In  the  early  stages  the  spleen  is  enlarged,  soft  and 
pigmented,  later  it  still  increases  in  size  and  at  the 
same  time  undergoes  hardening  or  fibrosis,  thus  con- 
stituting the  11  ague  cake."  The  capsule  and  the  trabe- 
culae  become  thickened  and  dense,  and  enclose  free  pig- 
ment or  pigment-containing  corpuscles ;  on  the  other 
hand  the  retiform  tissue  is  said  not  to  undergo  much 
fibroid  thickening ;  but  both  the  lymphoid  cells  and 
the  large  multinucleated  cells  may  be  deeply  pig- 
mented. The  Malpighian  corpuscles  are  described  as 
being  less  pigmented  than  the  pulp. 

Relapsing  Fever. — During  the  pyrexial  attacks  of 
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this  interesting  fever  a  large  spirillum,  the  Spirillum 
Obermeieri,  can  be  observed  in  cover-slip  preparations 
of  the  blood  without  staining.  Towards  the  end  of  the 
relapse,  the  spirilla  become  abundant  in  the  spleen. 
As  a  stain,  fuchsine  may  be  used. 

Chronic   Infective   Processes   or    the  Infective 

Granulomata. 

In  pyaemia,  fig.  36,  and  in  phlegmonous  erysipelas, 
fig.  35,  it  was  seen  how  pyogenic  organisms  excited  in 
their  immediate  neighbourhood  an  intense  inflamma- 
tory reaction,  leading  to  the  production  of  minute 
nodules  of  small  round  cells.  It  was  further  noticed 
how  these  inflammatory  foci  tended  to  spread  and  to 
suppurate.  In  the  chronic  infective  processes  it  will 
be  seen  that  a  specific  virus,  acting  more  slowly  and 
over  a  longer  period,  produces  around  it  a  localised  in- 
flammatory growth,  the  granuloma.  As  has  been 
already  learnt  in  the  chapter  on  chronic  inflammation, 
this  consists  in  its  most  typical  form  of  (1)  a  centre 
containing  the  parasite,  be  it  the  bacillus  of  tubercle, 
actinomyces  or  a  zooparasite,  enclosed  in  or  surrounded 
by  one  or  more  giant  cells ;  (2)  of  an  intermediate  zone 
made  up  of  large  cells,  the  epithelioid  cells  ;  and  (3) 
of  an  outer  ring  of  small  round  cells. 

Like  the  acute  infective  processes,  the  chronic  forms 
may  be  local  or  general,  but  as  in  their  case  so  here, 
the  one  form  may  pass  into  the  other.  Usually  in  the 
general  infective  processes  there  is  a  primary  lesion,  a 
typical  granuloma,  of  short  or  long  duration  ;  from  this 
general  infection  ultimately  results,  and  is  manifested 
by  the  production  of  numerous  secondary  granulomata. 


THE  INFECTIVE  PR  0 CESSES.  1 1 1 

Apart  from  these  specific  reactions,  there  are,  just  as 
in  the  acute  infective  diseases,  certain  general  tissue 
changes,  viz.,  fatty  degeneration  of  glandular  and  mus- 
cular organs,  fibrous  tissue  overgrowth  and  lardaceous  de- 
generation of  the  walls  of  the  capillaries  and  small 
vessels.  But  these  can  only  be  regarded  as  evidence 
of  a  prolonged  hectic  or  cachectic  condition. 

Examples, 

Perhaps  the  simplest  example  of  the  mode  of  produc- 
tion of  the  characteristic  lesions  of  the  infective  granu- 
lomata,  is  that  afforded  by  a  lung  disease  in  dogs, 
which  is  due  to  a  comparatively  large  parasite,  the 
nomatode,  strongylus  vasorum. 

According  to  Laulanie  its  discoverer,  the  adult 
strongylus  lives  amongst  the  trabeculse  of  the  right 
side  of  the  heart  and  in  the  pulmonary  artery,  and  pro- 
duces its  eggs  there.  These  are  washed  away,  just  as 
minute  fragments  might  be  from  the  diseased  valves  in 
ulcerative  endocarditis  of  the  right  side  of  the  heart,  and 
lodge,  as  might  be  expected  of  emboli,  in  the  periphery 
and  base  of  each  lung.    (Compare  fat  embolism). 

Wherever  an  egg  is  arrested  it  excites  at  that  spot 
an  inflammatory  reaction,  and  becomes  the  centre  of  a 
typical  granuloma,  which  to  the  naked  eye  has  a 
hyaline  grey  appearance  and  is  somewhat  smaller 
than  a  pin's  head.  On  microscopic  section  the  granu- 
loma presents  the  following  appearances  : — 

1.  In  the  centre  one  or  more  giant  cells,  each  con- 
taining or  surrounding  an  ovum  or  embryo. 

2.  A  zone  of  epithelioid  cells. 

3.  An  outer  ring  of  small  round  cells. 
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After  a  short  time  the  granuloma  undergoes  retro- 
gressive metamorphosis  and  becomes  converted  into  an 
opaque  yellow  nodule.  The  transformation  commences 
in  the  epithelioid  zone,  the  cells  and  ground  substance 
of  which  .pass  into  an  amorphous  cheese-like  mass,  in 
which  the  remains  of  one  or  more  ova  may  be  dis- 
covered. Exceptionally,  however,  fibrosis  occurs  in  the 
epithelioid  and  small  round-celled  zones,  and  this  pro- 
gressive change  seems  to  indicate  that  the  parasite  has 
ceased  to  be  active. 

Some  of  the  giant  cells  are  very  long  and  cylindrical, 
and  Laulanie  is  of  opinion  that  they  are  formed  inside 
the  vessels  by  a  proliferation  of  the  endothelial  nuclei 
around  the  arrested  ova.  It  is  common  to  find  giant 
cells  inside  small  vessels,  and  in  Chapter  V.  this  was 
noted  in  connection  with  the  absorption  of  thrombi.  It 
is  quite  possible  that  they  are  derived  in  this  situation 
from  a  proliferation  of  the  endothelium ;  they  thus 
probably  afford  another  illustration  of  the  many  ways 
in  which  giant  cells  originate. 

The  above  is  an  example  of  the  zooparasitical 
granulomata,  which  in  the  lower  animals  are  common 
enough.  They  have  been  described  in  cats,  do°-s, 
sheep,  cows  and  horses,  both  in  the  typical  disseminated 
forms  and  in  larger  caseous  or  calcareous  patches  due 
to  the  extension  and  fusion  of  the  smaller.  The  para- 
sites usually  encountered  are  numerous  species  of 
strongylus,  echinococci  and  psorosperms,  and  their 
common  seats  are  the  lungs,  kidneys  and  liver.  In 
man  they  are  no  doubt  often  confounded  with  tubercu- 
losis and  other  diseases,  as  the  following  cases  tend  to 
show. 

M  iura  recorded  a  case  of  what  appeared  to  be  a 
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typical  miliary  tuberculosis  of  the  peritoneum.  On 
microscopical  examination,  however,  ova  of  some  para- 
site were  found  in  the  "tubercles." 

Hadden  described  what  appeared  to  be  miliary  sarco- 
mata of  the  pericardium,  pleura,  peritoneum  and  kidney; 
calcification  had  commenced  in  the  "  tubercles,"  and  in 
addition  there  were  peculiar  small  cystic  spaces  which 
Cobbold  and  Goodhart  considered  to  be  in  all  proba- 
bility stages  of  some  parasite.  Silcock  mentions  the 
presence  in  the  liver  and  spleen  of  numerous  tubercle- 
like caseous  foci  in  which  bodies  resembling  coccidia 
were  found  in  groups. 

The  formation  of  tubercular-like  tissue  in  man  as  in 
animals  is  not  confined  to  the  small  parasites  ;  a  wall 
of  giant  cells,  epitheliod  and  small  round  cells,  with 
most  externally  a  fibrous  layer,  very  frequently  sur- 
rounds a  cysticercus  or  hydatid  cyst. 

As  a  practical  point  it  may  be  observed  that  the  pre- 
sence of  calcareous  infiltration  in  a  tubercle-like  tissue 
should  always  suggest  the  possibility  of  an  animal 
parasite. 

Actinomycosis. 

The  Ray  fungus  or  Actinomyces  is  the  exciting  agent 
of  this  chronic  infective  disease,  which  most  commonly 
in  the  ox  commences  as  a  primary  local  affection  of  the 
tongue,  to  which  organ  it  may  impart  a  "  wooden  "  or 
"scirrhous"  induration.  From  the  tongue  the  dis- 
ease advances  into  neighbouring  structures  causing 
wide-spread  destruction  so  that  it  has  also  been  called 
"cancer  of  the  tongue"  or  "  osteo  sarcoma."  Much 
more  rarely  it  generalises,  involving  secondarily  the 

1 


1 H  THE  INFECTIVE  PROCESSES. 

lungs  where  it  closely  resembles  Tubercle.  Of  interest 
is  the  occasional  invasion  of  the  spermatic  cord  of  the 
ox  after  castration,  the  disease  being  the  cause  of  one 
form  of  <<  scirrhous  »  cord.  Other  paths  of  infection,  in 
both  animals  and  man,  lie  through  carious  teeth,  the 
tonsils,  the  alimentary  tract  generally,  the  respiratory 
system  and  the  integument. 

The  parasite  usually  induces  a  typical  granuloma, 
Fig.  39. 

In  the  centre  is  the  Ray  fungus,  usually  in  the  form 
of  a  tuft  or  rosette ;  surrounding  it  are  one  or  more 
giant  cells,  together  with  numerous   epithelioid  and 
small  round  cells.    Sometimes  the  microphyte  occupies 
the  interior  of  a  giant  cell,  whilst  at  other  times,  and 
this  is  very  much  commoner  than  in  Tubercle,  there 
are  no  giant  cells,  the  fungus  being  closely  invested  by 
leucocytes.    Small  rosettes  and  individual  clubs  may 
be  found  in  cells  varying  in  size  from  the  uni-nucleated 
eucocyte  to  the  multi-nucleated  giant  cell,  and  even  a 
leucocyte  containing  clubs  has  been  observed  enclosed 
within  a  giant  cell  (Crookshank). 

Retrogressive  change  is  usual,  caseation  or  calcifica- 
tion (animals)  often  starting  in  the  centre  of  a  rosette, 
but  softening  with  the  formation  of  a  pus-like  fluid 
may  also  occur,  and  large  abscesses  have  been  formed 
through  coalescence  of  the  nodules.  The  pus  should 
be  carefully  examined  for  small  sulphur  yellow 
bodies*  about  one-half  the  size  of  a  pin's  head,  for 
they  are  the  rosettes  and  are  diagnostic  of  Actino- 
»  The  colour  of  these  bodies  varies-the  youngest  on  the 
authority  ^  *  ******  boiled  s/go-gLn  appeal 

ance.  older  ones  may  be  white,  yellow,  greenish,  brown  and  even 


Fig.  39.   ACTINOMYCOTIC  LUNG. 

1.  Granuloma. 

2.  Actinomyces  in  centre  of  granuloma. 

3.  Lung  tissue. 

Obi.  I  in.   (Fuchsine  and  methylene  blue). 
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Fig.  40.   MILIARY  TUBERCULOSIS  OF  LLNU 


1.  Thickened  pleura. 

&  A  '  tubercle  '  composed  of  several  small  Ties 
3  Emphysematous  condition  of  the  alveoli. 

Obj.  1  in.,  without  eyepiece.  (Logwood). 


THE  INFECTIVE  PROCESSES.  1 15 

mycosis.  Examination  is  best  made  by  spreading 
some  pus  on  a  slide  and  searching  for  the  yellow 
specks ;  when  found  they  are  washed  and  some  may 
be  stained  in  a  drop  of  logwood  on  a  slide,  then  covered 
with  glycerine  and  a  cover  slip  and  pressed  so  as  to 
break  up  the  clump,  the  stained  clubs  are  then  readily 
recognised  ;  or  one  rosette  may  be  pressed  between 
two  cover  slips,  and  cover  slip  preparations  made  after 
the  method  of  Gram. 

In  sections  the  Ray  fungus  is  readily  recognised, 
and  may  be  stained  more  or  less  successfully  and  easily 
according  to  the  presence  or  absence  of  calcification 
or  other  degenerative  changes.  The  combination  of 
Orth's  carmine,  with  picric  acid  and  Gram's  method 
may  be  used  ;  or  as  Bostrom  recommends,  the  sections 
may  be  first  stained  with  Weigert's  gentian  violet,  and 
then,  without  passing  them  through  the  iodine  solu- 
tion, with  Weigert's  picro-carmine ;  the  excess  of  the 
gentian  violet  is  washed  out  with  absolute  alcohol,  and 
sections  are  obtained  in  which  the  hyphas  are  stained 
blue,  their  capsules  (clubs)  red,  and  the  ground  tissue 
the  usual  picro-carmine  tints. 

The  actinomyces  is  a  spore  bearing  and  pleomorphic 
organism,  showing  many  of  the  "form  phases"  seen 
in  Cladothrix.  When  the  resistance  to  the  growth  of 
the  fungus  is  marked,  as  shown  by  the  chronicity  of 
the  process  and  the  greater  tendency  for  the  fungus  to 
become  encapsuled  by  the  growing  granulation  tissue, 
the  actinomyces  tends  to  assume  the  rosette  form  with 
the  formation  of  the  clubs.  This  phase  may  be,  per- 
haps, analogous  to  a  protective  zooglcea  state,  or  as 
Bostrom  suggests  indicate  a  tendency  to  involution  and 
degeneration.    The  greater  resistance  on  the  part  of 
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the  tissues  is  seen  in  the  ox ;  on  the  other  hand,  in 
man,  the  inflammatory  reaction  is  more  acute,  and 
tissue  destruction  and  suppuration  more  marked.  It 
is  under  these  circumstances,  as  J.  Israel  remarks,  that 
the  fungus  assumes  its  more  vegetative  or  mycelial 
form. 

Closely  allied  to  Actinomyces,  if  not  identical  with  it, 
is  the  cladothrix-like  organism  described  by  Eppinger, 
in  a  case  of  cerebro-spinal  meningitis.  It  causes  mul- 
tiple lesions  resembling  tubercle,  and  he  has,  therefore, 
named  the  condition  pseudo-tuberculosis  cladothrica. 


Tuberculosis. 

^  "Tubercle"  is  the  most  important  of  all  the  infec- 
tive granulomata,  being  widely  distributed  both  in 
animals  (domesticated)  and  in  man.  In  the  former 
its  naked  eye  appearance  has  gained  for  it,  in  this 
and  in  other  countries,  the  suggestive  names  of  the 
"Grapes,"  "Angle  berries,"  and  »  Duckweed,"  "Pearl," 
and  "  Potato  "  disease. 

The  exciting  cause  is  the  Bacillus  tuberculosis  of 
which  the  appearance  differs  somewhat  in  the  various 
animals  including  man.    The  bacillus  usually  excites 
at  the  seat  of  its  inoculation  a  chronic  inflammatory 
reaction  ;  occasionally,  however,  its  mode  of  entry  often 
escapes  detection,  and  nothing  is  observed  until  some 
internal  structure  such  as  an  epididymis  or  a  bone 
becomes  tubercular,  or  until  an  acute  general  tuber- 
culosis manifests  itself.    At  the  seat  of  inoculation  a 
struggle  may  be  carried  on  between  the  organism  and 
the  system  for  months  or  years,  healing  (resistance) 
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Fig.  41.    PORTION  OF  THE  ABOVE  "TUBERCLE." 
Under  the  §  in.  Obi. 

1.  The  small  round-celled  zone. 

2.  The  epithelioid  zone,  and  zone  of  necrotic  changes. 

3.  A  large  giant  cell. 


Fig.  42.   OUMMATA  IN  THE  LIVER. 

I   Liver  substance. 
2.  Gumma. 

One  half  natural  size 
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and  destruction  (invasion)  going  on  side  by  side  until 
one  or  other  gains  the  final  ascendency.  Examples 
of  this  antagonism  are  seen  in  their  different  and  vary- 
ing aspects  in  chronic  phthisis,  tubercular  and  lupoid 
ulceration  of  the  skin,  tubercular  ulceration  of  the 
intestine,  and  in  the  tuberculosis  of  certain  internal 
structures,  such  as  the  lymphatic  glands,  epididymis 
and  bones,  which  latter  group  are  seats  of  election  of 
the  bacillus.  From  one  of  these  primary  foci  dis- 
semination may  at  any  time  occur  and  give  rise  to 
acute  miliary  tuberculosis.  The  less  the  resistance  of 
the  subject  the  greater  is  the  liability  to  general  infec- 
tion ;  injured  tissues  are  also  more  prone  to  suffer. 
As  just  mentioned  the  virus  singles  out  certain  tissues, 
others  are  more  resistant,  for  example,  the  whole  ali- 
mentary tract  of  the  fowl  may  be  infected  with  the 
exception  of  the  gizzard.  In  general  tuberculosis  the 
meninges,  serous  surfaces,  lungs,  liver  and  kidneys, 
show  innumerable  lesions. 

The  tubercular  tissue,  both  in  the  miliary  (Figs.  40 
and  41)  and  diffuse  spreading  forms,  has  already  been 
described  under  granuloma,  Chapter  II.  (figs,  ig,  20, 
21,22).  It  will  have  been  gathered  from  the  descrip- 
tion there  given,  and  from  the  examples  on  the  pre- 
ceding pages,  that  there  is  nothing  specific  in  the 
tubercular  reaction  and  that  it  is  not  justifiable  to  make 
a  diagnosis  from  the  mere  course  and  grouping  of  the 
lesions,  the  proneness  to  caseation  and  the  presence  of 
numerous  giant  cells— though  these  are  certainly  signs 
which  are  typical  in  a  great  number  of  instances— but 
that  the  bacillus  ought  to  be  sought  for  before  a  final 
conclusion  is  drawn.  For  this  latter,  as  well  as  for 
other  purposes,  sections  of  the  tissue  should  be  stained 
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24  hours  in  Ziehl-Neelsen's  fuchsine,  and  decolourised 
in  nitric  acid  1  in  3  (see  p.  14). 

In  the  granuloma  the  reaction  of  the  tissue  elements 
against  the  invading  parasites  is  marked  by  proliferative 
changes  in  the  nuclei  of  the  connective  tissue  and  other 
cell  elements  of  the  part  ;  also,  probably,  by  an  in- 
creased gravitation  of  the  wandering  cell  elements  to 
the  seat  of  disturbance.  If  the  reaction  is  successful 
the  bacilli  are  removed  and  new  tissue  marks  the  spot. 
Usually  the  reverse  happens  and  the  cells  undergo 
peculiar  epithelioid  changes  and  subsequent  necrotic 
transformation.  This  diversion  of  the  normal  ten- 
dencies of  the  proliferating  corpuscles  is  in  all  proba- 
bility, as  has  been  previously  pointed  out,  due  to  the 
injurious  action  of  the  parasite.  Similarly  the  giant 
cells  are  perhaps  not  only  in  tubercle  but  also  in  other 
allied  processes  to  be  regarded  as  simply  cell  monstro- 
sities produced  by  the  altered  conditions  of  growth 
imposed  upon  them  by  the  presence  in  them  or  in  their 
neighbourhood  of  some  irritating  foreign  body,  more 
especially  a  living  parasite.  They  appear,  moreover, 
in  the  chronic  infective  processes,  to  be  the  more  re- 
sisting cells  and  the  cells  in  which  the  reaction  against 
the  virus  is  kept  up  longest.  Again,  as  has  already 
been  pointed  out  they  have  not  an  origin  restricted  to 
one  cell  form,  and  the  fact  that  in  tubercular  tissue  they 
may  be  met  with  amongst  the  small  round  cells,  in  the 
lymphatics,  in  the  small  vessels,  free  in  the  alveoli,  as 
long  cylindrical  masses  in  the  seminiferous  tubules  of 
the  testis,  helps  to  confirm  the  view  of  an  origin  from 
the  various  tissue  and  wandering  corpuscles  of  the 
part. 

Pseudo-tuberculosis.  —  Under     this  unnecessary 
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term  are  included  certain  diseases  which  resemble 
tubercle  in  the  course,  distribution  and  anatomy  of 
their  lesions.  We  have  already  become  acquainted 
with  Eppinger's  pseudo-tuberculosis-cladothrica  and  the 
nematode  pseudo-tuberculoses.  In  addition,  Mallasez 
and  Vignal,  Eberth  and  others,  have  described  tubercle- 
like conditions  due  to  micrococci  and  short  rods. 
Chantemesse  and  others  have  observed  in  animals 
similar  appearances  produced  by  general  infection  with 
Aspergillus  fumigatus. 

Lupus. — The  cause  of  this  very  chronic  tubercular 
inflammation  of  the  skin  and  occasionally  of  mucous 
membrane,  is  a  bacillus  identical  with  Bacillus  tubercu- 
losis, but  it  occurs  far  less  abundantly.  Moreover 
caseation  is  not  so  common,  dense  fibrous  tissue  being 
more  often  formed.    For  description  see  p.  56. 

Leprosy. — In  this  also  very  chronic  infective  disease, 
a  small  round-celled  infiltration  occurs  in  the  skin,  giv- 
ing rise  to  nodules  which  may  ultimately  ulcerate ; 
similar  nodules  are  also  formed  in  several  of  the  nerves, 
but  more  especially  in  the  ulnar.  In  the  lymphatic 
glands,  spleen  and  liver,  granulomata  may  be  demon- 
strated. In  all  these  lesions,  the  Bacillus  leprae  is 
found  in  great  quantity,  some  are  in  corpuscles  of 
various  sizes,  including  giant  cells,  others  form  globu- 
lar masses  of  various  dimensions  of  which  it  is  some- 
times difficult  to  say  whether  they  are  altered  giant 
cells  filled  with  bacilli  or  plugs  of  organisms  in  lym- 
phatic channels.  To  stain  the  bacilli  proceed  as  for 
tubercle. 
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Syphilis. 

After  a  period  of  quiescence  or  incubation  period, 
which  lasts  about  three  or  four  weeks,  there  usually 
develops  at  the  seat  of  inoculation  in  the  skin  or 
mucous  membrane,  a  circumscribed  nodule  of  cartila- 
ginous hardness  which  has  received  the  name  of  the 
hard  sore  or  chancre.    It  is  formed  by  an  abundant 
small  round-celled  growth  consisting  of  leucocytes  and 
proliferating  corpuscles  in  the  connective  tissue,  vessels, 
nerves  and  glands  of  the  part.    The  epithelium  on  the 
surface  usually  becomes  infiltrated  with  leucocytes,  and 
when  it  desquamates  it  exposes  an  indurated  floor 
which  then  undergoes  slight  ulceration.    The  epithe- 
lium at  the  margin  shows  signs  of  hyperplasia.  In 
addition  to  the  small  round  cells,  there  are  a  few  larger 
scattered  corpuscles  with  one  or  several  nuclei;  but 
there  are  no  typical  giant  cells  as  in  Tubercle,  nor 
does  caseation  occur.    The  growth  is  more  vascular 
than  the  tubercular  granuloma  and  tends  to  pass  into 
well  formed  fibrous  tissue. 

Lustgarten  has  demonstrated  bacilli  in  the  larger 
cells,  whilst  Eve  and  Lingard  describe  others  in  the 
deeper  layers  of  the  chancre. 

Occasionally  inoculation  elsewhere  than  on  the  penis 
gives  rise  to  a  much  softer  sore  accompanied  by  con- 
gestion and  cedema,  indicating  perhaps  a  lessened 
resistance  at  such  a  spot. 

Secondary  lesions  follow  after  an  interval  of  quies- 
cence. They  consist  of  (i)  rashes— roseolar  (mere 
hyperemia),  papular,  vesicular  and  pustular;— of  (2) 
slight  ulceration  of  the  throat  ;  and  of  (3)  mucous 

TUBERCLES  01*  FLAT  CONDYLOMATA. 


Fig.  43.    PORTION  OF  ONE  OF  THE  PRECEDING- 
Q  n  MM  ATA. 


It  is  composed  ol  dense  hyaline  material,  except  at  one  portion 
where  there  is  a  paLch  oi'  small  round  cells. 

Ot>j.  1  in.,  without  eyepiece.  (Logwood;. 


Fift.  44.    DIFFUSE  .SYPHILITIC  FIBROSIS  OF  LIVER 

1.  Liver  aubstanoe. 

'J-  Large  bands  of  fibrous  tissue- 

One  hall  natural  sine. 
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Of  the  rashes  and  ulceration  nothing  further  need  be 
said  as  they  are  quite  simple,  but  about  the  syphilitic 
condylomata  a  few  words  are  necessary.  These  occur 
only  in  places  kept  moist  as  around  the  anus,  at  the 
angles  of  the  mouth,  about  the  scrotum,  &c. ;  they 
consist  of  raised,  soft,  flat,  mamillated  or  slightly 
papillary  patches  of  skin  or  mucous  membrane,  which 
on  microscopic  section  present  an  infiltrated  and  cede- 
matous  papillary  layer  covered  by  a  sodden  and  infil- 
trated epithelium.  Their  moisture  is  described  as 
intensely  infectious,  and  bacilli  (Eve— Lingard)  have 
been  found  in  them. 

Often  after  a  long  period  of  apparent  inactivity, 
another  series  of  manifestations— the  tertiary  may 
succeed  the  secondary.  These  chiefly  consist  of  (1) 
diffuse  and  localised  chronic  inflammations  of  various 
structures,  which  terminate  either  in  fibrous-like  indu- 
ration, caseation  or  suppuration  ;  of  (2)  deep  ulceration 
of  the  skin  and  mucous  membrane  ;  and  of  (3)  chronic 
inflammatory  changes  in  the  walls  of  the  blood  vessels, 
namely  syphilitic  endarteritis. 

The  localised  chronic  inflammations  have  received 
the  name  of  gummata  or  syphilomata  and  are  charac- 
teristic of  advanced  syphilis.  In  size  they  may  vary 
from  that  of  a  pea  to  a  walnut,  though  occasionally 
they  occur  in  a  miliary  form.  They  are  most  fre- 
quently observed  in  the  liver,  testicle,  subcutaneous 
structures,  submucous  tissue  of  the  tongue  and 
pharynx,  on  bone,  in  muscle  and  in  the  brain,  kidney, 
&c.  Fig.  42,  reduced  one-half,  shows  the  appearance  of 
a  group  in  the  liver  which  was  otherwise  healthy. 
They  commence,  like  the  chancre,  as  small  round- 
celled  infiltrations,  which  become  transformed  in  the 
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centre  into  a  dense  structureless  fibrous  material,  which 
in  its  turn  may  caseate.    Fig.  43,  taken  from  near  the 
middle  of  one  of  the  above  gummata,  shows  under  the 
low  power  (i  in.  obj.)  this  amorphous  marble-like  ma- 
terial, mto  which  a  group  of  corpuscles  are  undergoing 
transformation.    In  glandular  organs  there  is  consider! 
able  destruction  of  the  parenchyma  in  the  vicinity  of 
the  gumma,  owing  to  the  corpuscular  and  fibrous  over- 
growth, though  some  of  the  gland  nuclei  share  in  the 
prohferative    changes.     Sometimes   too  conspicuous 
fibrous  bands  radiate  out,  and  as  they  contract  cause 
much  puckering  of  the  organ.    At  the  margin  of  the 
gumma,  the  filling  up  of  sma„  by 

tissue  overgrowth  is  more  marked  than  in  the  chancre 
and  the  consequent  cutting  off  of  the  blood  supply  is 
one  of  the  causes  in  the  vicious  circle  which  leads  to 
the  necrosis  of  the  syphilitic  neoplasm. 

Gummata  seated  beneath  the  skin  and  mucous  mem- 
brane show  a  much  greater  tendency  to  suppurate, 
■n  all  probability  owing  to  infection  with  micro- 
organisms. 

The  DIFFUSE  CHRONIC  FORMS  OF  SYPHILITIC  INFLAM- 
MATION are  equally  wide-spread,  and  as  in  the  case  of 
the  gummata,  the  process  is  well  seen  in  the  Liver. 

F'g.  «,  is  a  section,  one-half  natural  size,  of  part  of 
a  liver  which  shows  the  diffuse  distribution  of  dense 
fibrous  tissue  and  the  marked  irregular  outline  of  the 
organ  produced  by  the  contraction  of  the  larger  bands. 
The  condition  altogether  contrasts  with  that  seen  in 
fig.  42. 

Fig.  «,  is  a  magnified  section  from  another  case  of 
advanced  syphilitic  cirrhosis,  in  which  there  is  almost 
complete  atrophy  and  destruction  of  the  glandular  sub- 
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Fift  46    SYPHILITIC  EN  D ARTHRITIS 
1    Middle  coat 

a    Kla8tic  lamina  considerably  thickened 

.'1    Inner  coat,  consisting  ol  syphilitic  Araauladuu  Iikhih 

Obj.  J  in.,  without  oyenmoo  (Carmine). 
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stance,  which  is  only  represented  by  a  few  scattered 
hepatic  cells,  as  at  1. 

Syphilitic  endarteritis. — In  syphilitic  granulation 
tissue  an  overgrowth  of  the  connective  tissue  elements 
of  the  vessels  is  a  marked  feature,  and  as  has  already 
been  observed,  often  leads  to  occlusion.  But  apart 
from  this,  many  of  the  vessels  of  the  brain,  more  espe- 
cially the  basilar  and  middle  cerebral  arteries,  are  liable 
to  a  neoplastic  formation  limited  to  them  and  occurring 
both  in  the  subjects  of  congenital  and  acquired  syphilis. 
All  the  walls  are  involved  in  the  growth,  which  is  either 
limited  and  nodular  or  diffuse.  The  most  noticeable 
change  is,  however,  produced  in  the  intima  which  be- 
comes greatly  thickened  and  often  causes  complete 
blocking.  For  example,  Fig.  46  represents  under 
obj.  I,  a  very  small  segment  of  the  middle  cerebral, 
part  of  the  lumen  being  seen  to  the  left  of  the  figure. 
This  wavy  elastic  lamina  which  is  considerably  thickened 
is  indicated  by  2  ;  and  it  is  a  useful  landmark,  for  it 
limits  externally  the  inner  coat,  which  is  abnormally 
thick.  This  increase  is  due  to  granulation  tissue,  con- 
sisting of  spindle  and  small  round  cells,  wavy  bundles 
of  fibres  and  capillaries,  with,  in  addition  in  some  speci- 
mens, of  a  new  formation  of  elastic  tissue.  The  middle 
coat  is  infiltrated  with  the  new  tissue,  and  the  adven- 
titia,  though  not  seen  in  the  figure,  is  likewise  af- 
fected ;  in  both  there  is  a  considerable  new  formation 
of  vessels. 

In  Congenital  Syphilis  the  lesions  are  much  the 
same  as  those  in  the  adult.  The  liver  and  spleen  are 
very  often  enlarged.  In  early  stages  of  syphilitic  liver, 
very  numerous  groups  of  deeply  staining  small  round 


124 


THE  INFECTIVE  PROCESSES. 


cells  may  be  found  scattered  everywhere  ;  later  these 
appear  to  give  rise  to  either  miliary  gummata  or  to  a 
diffuse  infiltrating  growth  similar  to  that  in  Fig.  45. 
Sometimes  the  corpuscles  seem  to  be  grouped  more 
especially  around  the  branches  of  the  hepatic  artery ; 
at  other  times  there  is  considerable  corpuscular  infil- 
tration and  fibrosis  of  the  portal  canals. 

Inflammatory  Lesions  resulting  from  the  presence 
of  the  Higher  Fungi. 

Many  of  the  Aspergilli  are  pathogenic  and  excite 
several  interesting  inflammatory  processes  which  have 
been  much  studied  by  Grawitz  and  others.  Leber 
showed  their  presence  in  suppurative  keratitis ;  they 
have  been  also  found  in  suppurative  otitis  ;  they  are 
often  found  in  the  respiratory  passages  of  birds,  and 
may  in  some  excite  severe  pneumonia.  Sometimes  the 
lesions  produced  by  them  are  more  chronic,  giant  cells 
being  formed ;  the  latter  condition  has  been  observed  in 
the  lungs  of  animals,  and  Chantemesse  as  has  already 
been  observed  has  described  a  pseudo-tuberculosis.  The 
mycelium  has  been  found  in  human  sputa  in  chronic 
lung  affections.  The  species  most  commonly  encoun- 
tered appears  to  be  the  Aspergillus  fumigatus. 

A  mycosis  mucorina  has  been  described  by  Paltauf 
producing  pneumonia  and  metastases  in  the  human- 
subject. 

A  chorion  Schdnleinii  in  Favus,  and  Trichophyton  ton- 
surans in  Tinea,  are  hyphomycetous  fungi  which  excite 
chronic  superficial  inflammatory  reactions  in  the  skin. 
The  ramifying  hyphse  and  spores  may  be  observed 
amongst  the  epithelial  cells  and  roots  of  the  hairs. 
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They  may  be  sought  in  epithelial  scrapings  after  first 
treating  with  ether  and  dilute  caustic  potash.  Staining 
is  not  necessary.  In  the  lower  animals  there  are 
several  species  of  the  above  fungi. 

In  Pityriasis  versicolor,  a  mycelial  fungus,  the  Micro- 
sporon  furfur  grows  in  the  superficial  layers  of  the 
epidermis  and  produces  a  scaly  desquamation. 

In  Thrush  a  yeast-like  hyphal  fungus,  the  Saccharo- 
myces  albicans,  gives  rise  with  epithelial  and  food  debris 
to  the  white  patches  which  are  met  with  on  the  tongues 
of  ill-nourished  infants. 
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Chapter  VIII. 
TUMOURS. 

The  following  is  the  order  of  description  adopted  in 
this  chapter  : — 

A .  Simple  tumours  and  tumour-like  hyperplasias  of 
the  more  highly  specialised  tissues,  as  the 

Nervous — neuromata. 
Muscular — myomata. 

Vascular  and  Lymphatic — hsemangiomata,  lym- 
phangiomata,  endotheliomata.* 

B.  Simple  tumours  and  tumour-like  hyperplasias  of 
the  tissues  of  the  framework,  as  the 

Fibrous — fibromata. 
Cartilaginous — chondromata. 
Bony — osteomata. 
Fatty — lipomata. 
Myxomatous — myxomata. 

C.  The  rapidly  growing  and  malignant  forms  of  the 
preceding  group — Sarcomata. 

Fibro-sarcomata  =  round-,  spindle-,  branched-  and 

giant-celled  sarcomata. 
Myxo-sarcomata. 
Osteo-sarcomata. 
Chondro-sarcomata. 

*»  The  simple  epithelial  tumours  will  be  described  with  the 
malignant  forms  (see  below).  The  tumours  of  the  lymph  glands — 
lymphomata  and  lymphosarcomata — will  be  reserved  for  descrip- 
tion in  a  separate  chapter. 


Fig.  47.   SIMPLE  NEUROMA  i  after  amputation)- 

1  &  2.  Nerve  bundles. 
3.  Connective  tissue. 

Obj.  1  in.    (Osrnic  acid) 


Fig.  48.    "FIBROMA"  OF  UTERUS. 

1,  TJ  terine  wall. 

2.  Myoma  (fibroid). 

Obj.  1J  in.  (HoamatosyJin). 
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D  Epithelial  tumours  (simple  and  malignant) 
v  (stratified. 

1<0f  epithelial 


2.  Of  glands. 


r  medullated  (myelinic) . 
non-medullated  (amyelinic). 

N— A  fe^ana  fibroneuromata 
{     (false  neuromata). 

u;^h   is  the  bulbous 

tumour,  or  to  be  more  exact,  described  as 

pusi,  ^^^;;rs:r;i:  o?thedown- 

^  t0  3  "J  w  1  h  -  eonseauently  forced  to 
growing  nerve  fibres  W  f       a  baU  of  inter- 

twist and  run  round,  an    so  to  fo  & 
woven  nerve  bundles.    F*  «  » 
typical  one,  and  was  made  from  the  bnlb  e 
ulnar  nerve  mentioned  on  page  69.    U  »  *a 
osmic  acid,  and  the  deeply  coloured  parts  an 
the  nerve  bundles,  some  cut  obliquely,  some  tra 
versely  ;  3  points  to  the  interstitial  connects  tissue, 
which  is  here  not  in  excess. 

In  other  forms  »f  nerve  tumours    n ch  a s 
mumU  neuromata  of  penphera In   « s^ 

deS;Tn  "patient  affected  with  multiple  neuromata, 
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h«ing  been  treated  with  0SJr  ™y  show  after 

-dnllated  neuroma  and   he   T   *  of  a 

'he  one  here  figured  '  8"d  therefore  P™***  resemble 

"edullated  fibres  a„d  the T         °f  rWeaIs  "° 

°<  a  true  fibrosa  unffl^"-  "  ^  ^a"" 
—  e.uah.servie'eab, ^  mfthod  ftl^  °' 
P°sed  of  non-meduhated  fibres  to'b      f       ^  "*  ^ 
neuroma.     Finally  a  secHnt 7  "W™- 
which  are  more  Lee  a]     "  *  ^  °f  the  tumours 
f-d  to  consist  a,mPostl  ;etdo;nththe 
tissue  of  the  nerve  it  is  th„   r  Pr°per  fibrous 

tiple  neuromata  of  the  ^nT"?^0^^  M^ 
their  structure  may  ZT^l  ^  ^enf, 
°r  >n  different  cases.  *        ^  ta  the  »me  case 

In  the  central  ne 
are  found  forming  ciZlZXT  gangKonic  neuromata 
f-ours  made  up  o   ZT     "  ^  OT  d.ffuse 
-uroglia-  eXamJles  afeof  °m  C  f'8' —  fibres  and 

Pituitary  bodl  an   ZZ     f  ^  * 
C-umscribed  and'difil °f —ingoceles. 
Probably  take  the  place       tf  °f  ^  neu"*«* 

ofthefibroneuromataof tl    'TI  ^  ~ 
souped  under  the  gene a,    ?    * ^   The  fo™er  are 
hbroneuromata,  which  wi,   T  ******  and  the 
™aer  the  fibromata  p"  £  T*  fl%  described 
b<*ome  sarcomatous.  7  Sh°W  a  tendency  to 

MvoMATA  |UnstriPed-leiomyomata 

_  (StnPed-'-habdomyomata 
Leiomyomata  Th,.  1  ■ 

-^circumscribed  ,ut:rwrbi;Lrcommonfy 

*  anse  from  pre-exist- 
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ing  muscular  fibres.  They  eonsist  of  long  tapering  cells 
with  regular  oval  nuclei.    The  fibres  run  m  bundles 
which  twine  and  interlace  in  all  directions  and  give  to 
a  section  on  this  account  a  characterise  grained  ap- 
pearance.   Fig.  48  is  a  section  slightly  magmfie 1  o  fa 
small  portion  of  the  "fibroid"  or  myofibroma  of  the 
uterus  one  of  the  commonest  examples  of  the  myomata. 
The  tumour  is  readily  recognised  in  the  figure  on  ac- 
count of  its  loose  attachment  to  the  uterine  tissue  and 
its  grained,  deeply  stained  appearance  winch  con  rasts 
with  the  more  uniform  and  less  deeply  stained  uterine 
wall     Fig.  49,  which  is  a  more  highly  magnified  sec- 
tion,' shows  the  different  directions  which  the  fibres  take 
and  their  characteristic  oval  nuclei;   a  considerable 
amount  of  delicate  interstitial  tissue  is  also  seen.  The 
figure  should  be  carefully  compared  with  that  of  the 
true  fibroma  fig.  5°  immediately  below  it. 

The  uterine  myomata  are  frequently  multiple  and 
vary  enormously  in  size.    They  are  divided  into  three 
well  recognised  groups :  the  interstitial  (as  in  the  illus- 
tration), subserous  and  submucous;   the  two  latter 
varieties  in  addition  form  polypi.    Pregnancy  exercises, 
a  marked  influence  in  increasing  their  size,  but  with 
age  they  tend,  as  does  the  uterus,  to  become  more 
fibroid*    They  are  sometimes  the  seat  of  a  cystic 
change  and  indeed  the  "cystic  fibroid"  appears  to 
form  a  distinct  variety.    Venous  dilatation  also  oc- 
curs. 

Myomata  occur  in  the  prostate ;  usually  all  the  lobes, 
but  especially  the  central  one,  undergoes  tumour-like 

O  In  this  latter  respect  therefore  they  are  unlike  true  tumours. 
Klebs  has  described  what  appeared  to  be  a  curious  case  of  metas- 
tasis  of  a  myo-fibroma. 
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increase  They  occur  in  the  old  at  an  age  when  there 
is  considerable  venous  dilatation  of  the  organ 

Le.omyomata  are  not  altogether  rare  in  the  alimentary 
tract  where  they  assume  a  polypoid  form.    A  more 
interesting  group  are  the  multiple  dermato-myomata, 
small  tumours  which  to  the  naked  eye  and  touch  are 
like  fibromata  ;  they  appear  to  originate  from  the  small 
cutaneous  muscular  structures  such  as  the  arrectores 
pih,  vessel  walls,  dartos,  &c.    It  is  probable  that  the 
mevus  a  so  may  give  rise  to  a  myoma  by  proliferation 
taking  place  in  the  muscle  fibres  of  the  vessel  walls. 

Rhabdomyomata.-Th^  appear  for  the  most  part  to 
be  associated  with  the  mixed  or  sarcoma-like  rumour 
formations,  which  occur  in  the  ovary,  kidney,  testis 

ZT  TT  SPina'  C°rd'  &C-  The  ™^  ^res  lie' 
s  at red  about  amongst  the  other  cells  or  collected  into 

form"  The  **  rf  ~  ^ona" 

terms     Their  probable  origin  from  "rests"  will  be 

referred  to  in  the  chapter  on  congenita,  formations. 
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(Lymphangiomata. 

The    angiomata    are    circumscribed    tumour  like 
growths  of  blood  or  lymph  channels.     The  ves 
or  lacun*  possess  well  or  il,.defined  wa„s 

:tzs::t7  stroma' wwch  * 

iferfr  mtha  e  °fP  ;  ^ 

flitter  trom  that  of  ordinary  connective  tissue 

H^nangiomata  or  JW_SimpIe  an(J  m 
The  commonest  examples  of  the  simpler  forms  are 
the  congenita,  capillary  n£evi  of  the  skin'slightly raised 
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tumours  which  attract  attention  owing  to  their  red 
colour.    The  blood  channels  of  which  they  are  com- 
posed  may  possess  very  irregular  lumina  and  delicate 
walls,  or  be  furnished  with  more  regular,  thick  and  mus- 
cular ones.    The  stroma  may  be  well  represented  or 
be  so  small  that  the  distinction  between  it  and  vessel 
wall  is  lost.    They  occur  in  the  superficial  and  deep 
layers  of  the  skin,  and  epithelial  appendages  which  may 
be  invested  by  them,  such  as  sweat  glands,  hairs,  &c, 
are  often  hypertrophied.    Their  growth  is  best  studied 
in  the  sub-epithelial  fat,  where  the  tumour  forms  small 
cellular  clumps  of  proliferating  vascular  elements  and 
connective  tissue  corpuscles. 

The  cavernous  nams  is  a  much  more  sponge-like 
structure  and  a  typical  example  is  the  na^vus  of  the 
liver,  more  common  however  in  the  lower  animals  than 
in  man.  Touching  their  origin,  some  may  be  mere 
dilatations  of  the  pre-existing  capillaries,  akin  to  what  is 
seen  in  the  centres  of  the  lobules  of  a  congested  liver ; 
very  many  are,  however,  new  formations,  true  angiomata, 
which  consist  of  inter-communicating  blood  spaces  and 
of  cellular  connective  tissue  in  which  new  blood  spaces 
are  formed  by  proliferating  endothelial  cells. 

Under  the  term  angioma,  just  as  under  that  of  neu- 
roma, several  distinct  types  of  tumours  must  be  in- 
cluded. The  vessel  wall  does  not  consist  of  one  tissue, 
but  is  made  up  of  an  endothelium,  fibrous  tissue  and 
muscular  fibres,  any  of  which  layers  there  is  strong 
reason  to  believe  may  give  rise  to  tumour  formation. 
Thus  further  on  under  endotheliomata  will  be  described 
growths  limited  to  the  endothelium,  which  are  frequently 
multiple  and  lead  to  the  formation  of  cavernous  ntevi.  A 
uniform  overgrowth  of  the  fibrous  tissue  peculiar  to  the 
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vessel  wall  has  been  recorded  ;  a  small  subcutaneous 
tumour  was  produced,  which  from  its  appearance  might 
have  been  likened  to  a  small  mass  of  vermicelli ;  it  was 
made  up  of  vessels  ^  in.  in  diameter  but  with  only  a 
lumen  the  ^  of  this.*  Such  a  change  appears  to  be 
analogous  to  that  which  occurs  in  the  diffuse  fibrous 
neuroma  of  the  peripheral  nerves. f  Lastly  allusion 
has  been  made  to  the  probable  origin  of  myomata  from 
the  muscular  coat. 

The  angiomata  are  occasionally  the  seat  of  a  strik- 
ing hyaline  or  colloid-like  change,  a  cylindromatous 
appearance  being  often  given  to  the  tumour.  A  nsvus 
is  sometimes  mixed  up  with  a  large  overgrowth  of  fat ; 
to  this  condition  the  term  ncevo-lipoma  has  been  ap- 
plied. Finally  there  appears  to  be  numerous  transition 
stages  between  angiomata  and  the  more  cellular  and 
rapidly  growing  angio -sarcomata. 

Lymphangiomata.— These  are  congenital  tumours  and 
resemble  the  cavernous  angiomata  just  described.  The 
tendency  to  become  cystic  is,  however,  much  more 
marked  and  there  are  numerous  gradations  up  to  the 
huge  cystic  lymphangiomata  to  be  described  under  cystic 
tumours.  As  in  the  case  of  some  na^vi,  so  here  many 
lymphangiomata  are  mere  dilatations  of  the  lympha- 
tics ;  the  majority  however,  and  this  includes  the  mul- 
tiple forms  (lymphangioma  tuberosum  multiplex,  &c.) 
are  probably  derived  from  lymphatic  endotheliomata ; 
in  these  cases  an  endothelial  proliferation  precedes  the 
dilatations. 

In  macroglossia,  macroheilia  (hypertrophy  of  the  lips), 

*  I  have  observed  a  similar  striking  change  in  the  small  vessels 
in  a  case  of  atrophic  skin  disease. 

f  It  might  be  named  on  this  account  a  rankenangioma. 


Hfc  60  KtUUOMA  KKOM  THK  SKIN 
Ot>j   I  in.,  without  ayopieoe.  iLoftwood). 
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peromelia  (hypertrophy  of  the  cheeks)  and  in  congeni- 
tal elephantiasis,  the  most  striking  anatomical  change  is 
the  overgrowth  and  dilatation  of  the  lymphatics.  The 
term  chylangiomata  has  been  given  to  tumour-like  dila- 
tations of  the  abdominal  lymphatics.  The  cysto-hpomata 
are  lymphatic  na^vi  associated  with  fatty  tissue  over- 


growth. 


B  Simple  tumours  and  tumour-like  hyperplasias  of 
the  tissues  of  the  framework  (so-called  interchangeable 
tissues) . 

Fibromata. 

Chondromata. 

osteomata. 

LlPOMATA. 

Myxomata. 

Fibromata  and  fibroma-like  hyperplasias.—^  typical 
fibroma  is  a  hard  circumscribed  growth  which  consists 
of  numerous  corpuscles  lying   compressed  amongst 
white  connective  tissue  fibrilke.    The  bundles  of  fibres 
are  disposed  very  irregularly,  sometimes  twisting  some- 
times running  straight,  directions  probably  determined 
by  the  vessels.    A  section  of  part  of  such  a  tumour  is 
that  represented  in  Fig.  50,  which  is  taken  from  a 
fibroma  of  the  skin.    Fibromata  however  present  most 
striking  variations  both  as  regards  structure  and  form, 
place  and  mode  of  origin,  relations  to  other  tumours 
and  pathological  processes.     They  occur  in  the  skin 
and  subcutaneous  tissue,  both  singly  and  multiple; 
and  in  this  situation  may  assume  papillomatous  and 
polypoid  forms  (wens,  molluscum  fibrosum,  neurofibro- 
mata  of  the  skin).     They  arise  frequently  from  the 
periosteum,  more  especially  from  that  of  the  lower  jaw  ; 
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in  the  latter  situation  they  often  form  the  fibrous  epulis  ■ 
they  hkew.se  spring  from  dental  periosteum,  and 
around  carious  teeth  small  irritation  fibrous  polypi  are 
not  infrequently  met  with.  They  sometimes  occur  in 
bone  and  may  cause  its  expansion  by  their  growth 
Fibromata  are  especially  frequent  in  connection  with 
Peripheral  nerves.    In  glandular  org£ms  ^ 

mamma    liver  and  kidney,  they  are  most  frequently 
associated  with  some  definite  glandular  change  Lno 
fibromata).    They  appear  in  the  ovary  and  llerus,  Z 
he  "fibromata"  of  the  latter  and  the  tumour-like  forma- 
ts in  the  prostate  are  as  a  rule  myomata.  They 
may  have  their  seat  in  the  vocal  cords. 

The  fibrous  growth  may  be  circumscribed,  as  in  the 
great  majority  of  the  above  cited  examp.  s,  or  f 
fuse  passmg  mto  fibrous  hyperplasia.     Thus  some 

LethiCrrgst  the  fibromata'  — s  jz, 

m  winch  there  is  an  enormous  hypertrophy  of  skin 

zT:0::7'-rA oftentime  °f  *i*£t3 

le  "    and  '  ^         P3rt  to  the  ^itals  and 

s  a'  diffuse  HANTIASIS  NEUE(™A>  m  which  there 
is  a  diffuse  overgrowth  of  fibrous  tissue  originating 
from .circumscribed  neuro-fibromata  in  the  skin  & 

sol  wi  h  T  COmP°Sing        fibr°ma         be  h«d  or 

b  anded  ac  ?  ^  ^  ^"^  ^  or 
branched  according  to  the  consistence  and  place  of 
origin  of  the  tumour.    The  fih™  , 

-surras? 

nay  unoeigo  a  /y/^  and  th  , 
stance  a  mucinous  change  ground  sub- 
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Fig.  81    A  NASAL  POLYPUS. 
1.  Stratified  epithelial  surface. 
:>    Mucous  areolar  tissue 
a.  A  mucous  crypt. 
Obj.  1  in.,  without  ayepiece.  iLoftwo 
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network  of  delicate  fibrillae  with  numerous  round  con- 
nective tissue  corpuscles.  Here  and  there,  buried 
deeply  in  the  polypus,  are  cystic  cavities  3,  filled  with 
mucus  and  lined  by  stratified  epithelium  similar  to  that 
which  covers  the  surface  of  the  tumour. 

Cystic   and  adenomatous  changes  are  frequent  m 
gland  tissue  involved  in  a  fibroma*    For  instance  m 
the  fibroma  of  the  skin,  a  sweat  gland  at  the  margin  of 
the  growth  frequently  shows  a  typical  adenomatous 
appearance,  and  the  sebaceous  glands  may  be  some- 
what similarly  changed.    To  a  still  further  modification 
of  these  cutaneous  glands  are  due  the  presence  of  some 
of  the  large  cystic  cavities  found  occasionally  in  super- 
ficial fibromata.    On  the  other  hand  cystic  fibromata  are 
encountered  in  bone,  and  there  is  every  reason  to 
believe  that  here,  as  in  many  other  cases,  they  are 
derived  from  dilatation  of  lymphatic  interstices.  ^  In 
the  breast  the  typical  fibro-adenoma  occurs.    It  consists 
of  a  hard  circumscribed  fibrous  nodule,  in  which  the 
gland  acini  are  completely  altered  both  as  regards  ap- 
pearance and  function.    Fig.  52  represents  a  typical 
specimen;  it  shows  the  compact  cellular  connective 
tissue  stroma  and  the  slit-like  flattened  gland  acini 
which  are  lined  by  a  layer  of  cubical  epithelium.  The 
breast  also- furnishes  one  of  the  best  examples  of  the 
intracystic   or  intracanalicular-fibro-adenoma ;   a  modi- 
fied fibro-adenoma   in   which   polypoid   rather  than 
papillomatous   masses   of  cellular   connective  tissue 
project  into  and  tend  to  fill  up  the  cystic  or  slit-like 
spaces  ;  the  appearance  is  quite  different  to  that  pro- 
duced by  the  delicate  branching  papillomatous  growths 
o  It  is  probable  that  in  many  cases  it  is  the  fibrous  tissue  which 
invests  these  structures  which  becomes  the  seat  of  a  fibroid  growth. 
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which  occur  in  other  cysts,  notably  in  ovarian.  The 
fibrous  tumours  of  the  mamma  may  be  the  seat  of  some 
important  changes  in  the  stroma.    For  instance  the 
ground  substance  may  become  mucinous,  the  fibres 
delicate  and  reticulate,  and  the  corpuscles  branched 
{fibro-myxoma  or  myxo-adenoma).    Or  a  rapid  prolifera- 
tion of  the  connective  tissue  corpuscles  may  occur  and 
the  tumour  may  closely  resemble  a  spindle  or  round- 
celled  sarcoma  (fibro-adeno -sarcoma  or  adeno -sarcoma) . 

The  n  euro-fib  rom  at  a  constitute  a  most  important 
group  of  fibromata;  most  of  the  cases  of  multiple  fibro- 
mata of  the  skin  including  molluscum  fibrosum,  and  the 
previously  mentioned  elephantiasis  neuromatosa  ap- 
pearing to  derive  their  origin  from  fibromata  of  peri- 
pheral nerves.    They  are  usually  multiple,  and  appear 
to  arise  in  the  majority  of  cases  from  the  endo-  and 
Perineurium,  much  less  frequently  from  the  ePineurium. 
Roughly  speaking,  in  the  first  case  the  nerve  fibres  are 
separated,  in  the  second  the  nerve  bundles,  and  in  the 
third  the  nerve  itself  is  pushed  to  one  side  by  the 
growth.     Usually  they  are  circumscribed,  sometimes 
however  diffuse  ;  they  may  either  grow  along  the  nerve 
and  cause  much  twisting  and  coiling  of  the  same  as  in 
the  piextform  or  ranken-neuroma,  or  spread  out  into  the 
surrounding  tissue  and  lead  to  diffuse  fibromatosis,  the 
elephantiasis  neuromatosa.    They  afford  moreover  exam 
pies  of  sarcomatous  transformation,  even  proceeding 
to  malignancy,  recurring  in  such  organs  as  the  W 

There  sometimes  develops  in  the  seat  of  an  old  scar 
a  small  fairly  circumscribed  fibrous  tumour-the  keloid* 
-composed  usually  of  dense  fibrous  tissue  with  but  few 

*  The  keloid  is  in  many  cases  more  than  a  mere  hyperplasia 
In  negroes  large  pendulous  fibroids  are  occasionally  produced  as 
a  result  of  plercing  the  ears  with  "  ornaments." 


Fig  53     FIBRO-PAPILLOMA  FROM  SCALP. 
Observe  the  delicate  branching  of  the  connective  tissue  framework. 
Obj.  4  in  ,  without  eyepiece.  (Logwood). 
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cells  except  immediately  around  the  vessels.  It  is  of 
interest  because  it  serves  to  introduce  a  large  series  of 
tumours  or  hyperplasias,  chiefly  composed  of  fibrous 
tissue,  and  either  covered  by  one  of  the  varieties  of 
•epithelium  (fibro-pafiillomata) ,  or  in  relation  with  some 
glandular  structure  (forms  oi  fibro-adenomata) . 

The  chief  examples  of  the  fibro-papillomata  are  the 
following,  all  of  which  appear  related  to  some  form  of 
chronic  inflammation.-Colitis  polyposa  of  chronic  dysen- 
tery, consisting  of  a  most  remarkable  formation  of 
polypi  and  papillae  ;  similar  formations  around  specific 
and  simple  ulcers  of  the   alimentary  tract  ;  tracheal, 
laryngeal,  pharyngeal,  and   lingual  papillomata-asso- 
ciated   with  some  form  of  local  inflammation;  the 
synovial  papillomata  of  arthritic  joints;  the  condylomata 
of  the  skin,  excited  by  irritating  discharges  ;  the  papillo- 
mata of  sebaceous  cysts ;  the  papillomata  of  the  bladder, 
which  very  frequently  arise  as  the  result  of  chronic 
irritation ;   some  forms  of  papillomatous  and  polypoid 
formations  of  the  uterine  mucous  membrane,  likewise  in- 
timately related  to  endometritis;  the  black  choroidal 
polypi  of  the  eye,  &c.    They  consist  of  delicate  vascular 
fibrous  tissue  covered  by  the  epithelium  of  the  part  from 
which  they  grow— columnar,  serous,  synovial  or  strati- 
fied as  the  case  may  be ;  so  often,  however,  is  the 
epithelium  deeply  altered,  that  a  large  majority  are 
described  under  epithelial  formations,  indeed  the  great 
interest  of  these  tumours  centres  round  the  epithelial 
changes.    Fig.  53  gives  a  good  idea  under  a  low  power 
of  the  general  appearance  of  a  cutaneous  papilloma, 
which  arose  in  this  case  from  the  scalp  and  attained  a 
great  size.    The  epithelium  which  is  hypertrophied  and 
irregular  is  especially  conspicuous.    The  stroma  is  very 
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vascular  but  not  so  vascular  as  that  of  the  gonorrheal 
condyloma. 

The  chief  examples  of  fibro-adenomatous  hyper- 
plasia are  found  in  the  kidney,  lung  and  liver,  where 
local  formations  of  fibrous  tissue  arise  under  similar 
circumstances  to   the  last  group,  and  being  almost 
always  associated  with  some  change  of  the  special  cell 
elements  of  the  part,  renal,  pulmonary,  hepatic,  warrant 
the  name  of  fibro-adenomata.    As  in  the  papillomata 
so  here  the  epithelial  element  may  become  deeply 
altered  or  predominate.     In  the  lung  for  example  it  is 
not  rare  to  meet,  associated  with  chronic  pneumonia, 
fairly  localised  formations  of  richly  cellular  and  vascular 
fibrous  tissue  which  obliterate  the  alveoli ;   in  this  pro- 
liferation the  lining  cells  of  the  alveoli  share  and  give 
rise  to  small  gland-like  structures.    Sometimes  the  cell 
growths  in  the  lung  assume  papillomatous  forms.*  In 
the  kidney  similar  growths  are  encountered  and  are  due 
to  some  chronic  inflammatory  process.     Finally  in  the 
liver,  coccidia  aud  other  parasites,  gall  stones  and  other 
sources  of  local  irritation,  often  produce  well-marked 
fibro-adenomatous  and  papillomatous  formations. 

Chondromata.— The  typical  chondroma  is  circum- 
scribed, varies  much  in  size  and  is  very  often  multiple. 
It  originates  most  commonly  from  the  phalanges  and 
metacarpals  of  the  young,  and  possesses  a  structure 
which  resembles  the  types  of  normal  cartilage,  viz., 
hyaline,  fibrous,f  reticular   and   their  combinations. 

*  These  proliferative  changes  in  the  lungs  are  probably  analo- 
gous to  the  lympho-sarcomatous  observed  by  Hesse  in  Cobalt 
miner's  lungs  (see  Cohnheim's  Pathology,  vol.  ii.,  p.  743). 

f  It  is  stated  that  the  fibres  in  these  cartilaginous  tumours  do 
not  swell  up  on  treatment  with  acetic  acid 
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Sometimes  the  matrix  becomes  very  soft  and  the  cells 
stellate  and  branched  (myxochondroma)  ;  or  the  cor- 
puscles multiply  very  rapidly  forming  in  places  typical 
spindle  and  round  celled  sarcoma  tissue  (chondrosar- 
coma).   In  the  latter   case  the  tumour  may  grow 
rapidly  and  diffusely  and  find  its  way  into  the  vessels 
and  produce  metastasis  in  distant  organs  such  as  in  the 
lung  and  liver.     Some  of  the  most  striking  examples  of 
distal  recurrence  are  furnished  by  chondromata. 

Much  interest  is  attached  to  the  chondromata  on 
account  of  a  mode  of  origin  which  throws  light  upon 
the  etiology  of  tumours  generally.     They  arise  in  con- 
nection with  the  bony  and  cartilaginous  framework  of 
the  body,  and  at  places  where  portions  of  this  frame- 
work have  become  obsolete,  viz.,  Meckel's  cartilage  and 
the  branchial   arches.     The  greater  portion  of  the 
skeleton  is  prefigured  in  cartilage  ;  in  a  few  structures, 
this  persists  throughout  life  as  the  normal  tissue  ;  m 
other  places  it  persists  for  a  very  long  time  and  is  only 
late  in  life  replaced  by  bone,  i.e.,  rib  cartilages ;  by 
25  years  of  age  the  cartilage  of  the  majority  of  the 
epiphyseal  lines  has  ossified,  and  already  in  the  new 
born  most  of  the  skeleton  is  bony.     There  is  much 
evidence  to  support  the  view  that  small  portions  of  ■ 
cartilage  may  here  and  there  still  persist  in  the  skeleton 
and  not  disappear;  thus  Virchow  pointed  out  small 
remnants  or  "  rests  "  of  cartilage  in  the  medulla  of  long 
bones,  where  it  is  well  known  that  cartilage  tumours 
arise  and  cause  great  expansion  of  the  bone  outside 
them  ;  further  the  other  situations  in  which  chondro- 
mata occur,  viz.,  in  the  periosteum  (perichondromata)  and 
close  to  the  ends  of  bone  also  favour  this  view*  The 
*  The  term  chordal  chondromata  has  been  applied  to  the  cartilage 
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chondromata  are  frequently  multiple  and  are  limited  in 
these  cases  almost  without  exception  to  the  portions  of 
the  skeleton  which  are  prefigured   in  cartilage  and 
where  therefore  one  would  expect  to  find  cartilage  or 
cartilaginous  rests  ;  thus  the  base  of  the  skull  may  in 
these  cases  be  one  of  the  seats  of  the  tumours,  the 
membranous  portion  being  quite  free.    Stalked  chon- 
dromata occur  in  the  synovial  fringes  where  normally 
a  few  cartilage  cells  may  very  often  be  observed.  In 
the  region  of  the  parotid  and  side  of  the  neck  two 
classes  of  cartilaginous  tumours  may  be  said  to  be  met 
with,  one  a  deep  variety,  the  other  a  superficial.  The 
superficial  occur  most  frequently  as  tag-like  or  polypoid 
masses   of  reticulate   cartilage,  both  in  the  parotid 
region  in  the  neighbourhood  of  the  ear,  and  in  the  neck 
along  the  sterno-mastoid,  where  they  are  sometimes 
seated  at  the  mouth  of  a  congenital  branchial  fistula ; 
they  resemble  ear- like  appendages.    The  deeper  variety 
also  occur  in  the  parotid  and  lower  jaw  region  and  side 
of  neck;  in  the  former  situation  Meckel's  cartilage  is 
looked  to  as  the  source  of  origin;    in  the  neck  the 
branchial  arches.     To  the  whole  group  the  name  of 
branchial  enchondromata  may  be  applied. 

Cartilage  formations  occur  in  the  kidney  and  testis, 
and  their  presence  is  here  explained  by  their  close 
proximity  to  the  spine  (in  the  case  of  the  testis  in  early 
foetal  life). 

The  ecchondroses  form  a  group  of  cartilage  tumours 

tumours  of  the  ventral  aspect  of  the  spine.  It  would  be  an  error, 
however,  to  suppose  that  they  are  derived  from  remnants  of  the 
notochord  which  is  a  non-cartilaginous  structure.  They  are  pro- 
bably derived  from  the  early  cartilaginous  framework  which  sur- 
rounds it. 
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which  take  their  origin  from  the  cartilage  of  the  ribs, 
larynx  and  trachea,  intervertebral  discs,  lines  of  union 
of  epiphyses,  &c.  They  show  a  marked  tendency  to 
ossify  {ossifying  enchondromata) .  After  these  come  the 
tumour-like  hyperplasias  which  arise  most  frequently  m 
connection  with  some  form  of  chronic  inflammation, 
the  commonest  examples  being  furnished  by  the  joints 
in  rheumatoid  arthritis.  A  fracture  may  become  the 
seat  of  a  very  large  over  production  of  cartilage  (trau- 
matic enchondroma). 

Osteomata.— The  osteomata  are  for  the  most  part 
simple  tumours  which  possess  a  structure  usually  re- 
sembling that  of  cancellous  or  compact  bone  ;  in  some 
situations  they  are  extremely  hard  and  eburnated,  and 
in  a  few  cases  they  have  had  a  dentine  like  structure. 
In  the  teeth  odontomata  are  not  uncommon  and  consist 
of  dentine.    They  are  either  laid  down  by  the  perio- 
steum   (periosteal  exostoses)   as  in  the  case  of  the 
osteomata  of  the  flat  bones  of  the  skull  and  of  the  shafts 
of  long  bones  ;  or  they  commence  as  chondromata  and 
proceed  most  commonly  from  the  epiphyseal  lines  and 
places  of  origin  of  ecchondroses.    This  latter  group, 
which  have  therefore  a  distinct  mode  of  origin  to  the 
preceding,  are  usually  polypoid  and  capped  with  carti- 
lage and   possess  a  cancellous  structure  continuous 
with  that  of  the  bone  from  which  they  arise  ;  a  familiar 
example  is  the  exostosis  of  the  distal  phalanx  of  the 
great  toe.    Examples  of  the  periosteal  and  eburnated 
exostosis  are  frequent  on  the  membrane  bones  of  the 
skull,  in  the  orbit  and  in  the  various  sinuses.* 

O  With  regard  to  the  origin  of  some  of  the  cranial  osteomata 
an  interesting  point  will  be  raised  in  the  chapter  on  congenital 
formations. 
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A  most  interesting  fact  in  relation  to  bone  tumours  is 
the  comparative  facility  with  which  they  arise  from 
connective   tissue,  most   frequently  that   of  tendons 
aponeuroses  and  muscles.     The  simplest  are  the  osteo- 
phytes which  grow  out  into  the  tendinous  insertions  of 
well-developed  muscles,  and  the  sesamoid  bones  of 
tendons  which  are   developed   at  points  of  friction. 
Other  more  striking  examples  are  furnished  by  the 
"  Rider's  "  bone  in  the  adductor  muscles  of  those  who 
ride  much,  and  the  "  Exercise  bone  "  in  the  deltoid  of 
those  who  have  to  perform  much  shouldering  of  arms. 
In  these  examples  frequent  use  seems  to  call  forth  the 
condition,  but  occasionally  without  any  apparent  cause 
a  most  wide-spread  ossification  of  the  muscular  and 
aponeurotic  connective  tissue  occurs  (myositis  ossificans 
progressiva)*    Attention  might  be  drawn  to  the  com- 
paratively frequent  presence  of  bone  in  the  eye  (choroid 
chiefly)  in  chronic  inflammatory  and  other  conditions!  > 
to  its  occasional  presence  in  vessels  without  preceding 
calcification  ;  and  to  the  bone  formations  met  with  in 
the  dura  mater  and  its  prolongations,  in  the  meninges, 
and  in  the  lung. 

Calcified  spots  appear  in  many  cases  prone  to  ossify, 
examples  occur  in  vessels,  rib  cartilages  and  in  other 
situations. 

Bony  follows  on  cartilaginous  hyperplasia  in  the 
great  majority  of  cases.  Osteophytes  are  frequent  in 
tubercular,  syphilitic  and  rheumatoid  diseases  of  bones; 

•  There  is  a  fine  example  of  this  in  the  museum  of  the  Patho- 
logical Department  of  Trinity  College,  Dublin,  and  which  is  of 
further  interest  since  it  was  described  by  Giraldes  in  the  Gaz.  des 
Hdpit.  of  1863. 

f  Bone  is  normal  in  the  eyes  of  some  animals. 
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also  after  trauma  (excessive  callus)  a  good  example 
bein*  furnished  by  the  bony  hyperplasia  which  often 
occurs  around  a  fractured  rib  in  a  lower  animal.  In 
man  after  bone  injury  a  similar  fact  is  often  o  served 
and  in  a  few  cases  the  bone  formation  has  been  so 
"  at  that  it  has  been  found  impossible  to  decide 
whether  it  was  « hypertrophied  callus"  or  an  actual 
new  growth,  an  osteosarcoma.    There  are  other  cases 
as  in  the  jaw  and  elsewhere  where  it  is  very  difficult  to 
decide  between  hyperplasia  or  osteo-sarcoma. 

Lipomata.-Th,  lipomata  are  fatty  tumours,  and  as 
one  might  imagine  from  the  wide  distribution  of  fat  are 
found  in  many  places,  but  they  also  occur  where  fat  is 
not  normally  present.    As  in  the  preceding  tumours  so 
here  it  is  difficult  to  distinguish  between  hypertrophy 
and  tumour  formation.    There  is,  for  example,  an  im- 
portant and  curious  class  of  diffuse  fatty  overgrowths 
which  affect  various  regions  of  the  body,  and  frequently 
symmetrically,  viz.,  on  each  side  of  the  ligamentum 
nuchas,  sides  of  the  abdomen,  &c.    Allied  to  them  are 
the  fatty  tumours  very  often  observed  in  the  posterior 
triangles  in  the  necks  of  sporadic  cretins.    On  the 
other  hand  the  irregularly  scattered  multiple  tumours 
are  for  the  most  part  remarkably  well  defined  ;  they  are 
most  usually  found  in  the  subcutaneous  tissue  and  oc- 
casionally present  the  phenomenon  of  travelling  from  a 
higher  to  a  lower  position. 

There  are  numerous  other  varieties  of  which  the 

following  are  examples  : — 

Amongst  negroes  large  fatty  tumours  often  follow 
sticking  skewers  and  other  ornaments  in  the  ears ;  a 
similar  fact  was  noted  in  the  case  of  fibroids,  and 
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both  are  probably  related  to  the  irritation  produced 
lumour-hke  hyperplasia,  attaining  in  some  cases  a 
great  size,  may  be  produced  by  small  pieces  of  omen- 
tum which  have  been  incarcerated  in  hernias ;  similarly 
along  the  linea  alba  and  in  the  palmar  and  plantar 
fasciae,  tumours  are  formed  from  at  first  minute  protru- 
sions of  the  sub-aponeurotic  fat.     On  the  abdomen 
these  tumours  may  attain  very  considerable  propor- 
tions ;    they  all  tend  to  support  the  view   held  bv 
some  that  venous  stagnation  favours  tumour  forma- 
tion, provided  it  is  agreed  that  venous  stagnation  does 
occur  from  constriction  at  the  hernial  apertures.  In 
infants  a  development  of  fat  in  the  cheeks,  the  so-called 
sucking  pads,  sometimes  reaches  tumour-like  propor- 
tions.  r 

The  appendices  epiploic*  and  the  synovial  fringes 
often  develop  into  polypoid  lipomata.    In  some  pseudo- 
hypertrophies  of  muscle  the  new  formed  fat  may  con- 
stitute a  tumour.     Foetal  inclusions  and  teratomata 
oftentimes  show  a  most  remarkable  proneness  to  the 
development  of  fat;  most  probably  of  this  nature  are 
the  retro-peritoneal  lipomata,  which  sometimes  attain 
enormous  dimensions  and  reveal  their  malignancy  by 
the  proportionate  amount  of  wasting  and  cachexia 
winch  they  mduce  in  the  rest  of  the  body.  Laro-e 
masses  of  fat   are  frequently  observed  at  the  sett 
of  a  spma  bifida  occulta,  which  may  even  penetrate 
■ns.de  the  theca.     Polypoid  masses  of  fat  are  occa- 
sionally assocated  with  protrusions  of  the  spinal  or 
cerebral  membranes,  and  fatty  tumours  may  be  found 
in  the  central  nervous  system.*    The  false  tails  in  the 

•  For  further  information  about  these  the  student  is  referred  to 
congenital  formations.  «eierrea  to 
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region  of  the  coccyx  are  small  tag -like  or  polypoid 
masses  of  fat.  The  myxo-hpoma  is  looked  upon  as  the 
most  malignant  variety.  The  so-called  lipomata  of  the 
kidney  are  fatty  patches  which  appear  on  and  in  the 
cortex  of  the  kidney ;  some  of  them  closely  resemble 
infarcts.  They  are  not  lipomata  but  are  in  most  cases 
due  to  fatty  degeneration  of  supra-renal  "rests." 

Fatty  growths  are  prone  to  calcify,  and  occasionally 
a  soda  or  lime  soap  is  formed  in  them. 

Xanthomata  are  related  to  the  lipomata.  They  are 
yellowish  pale  patches  which  are  most  frequently  met 
with  on  the  eyelids;  they  consist  of  reticulate  cells 
filled  with  numerous  fat  droplets  and  pigment  granules. 

Myxomata.— The  myxoma  is  a  loose  tissue  growth, 
and  consists  of  much  ground  substance  and  branching 
stellate  connective  tissue  corpuscles.  It  occurs  in  con- 
nection with  the  sheaths  of  nerves,  in  cartilage,  in 
fibrous  and  other  tumours  (chondro-myxoma,  adeno- 
myxoma,  myxo-lipoma,  myxo-sarcoma,  glio-myxoma, 
&c),  or  as  a  distinct  tumour,  e.g.,  in  the  peritoneum. 
Ingrowth  into  the  vessels  and  metastasis  is  recorded. 

Sarcomata. 

Sarcomata  arise  from  some  form  of  connective  tissue, 
the  leading  features  of  which  they  preserve.  They  are 
very  cellular,  infiltrate,  grow  rapidly,  and  as  a  rule  at 
an  early  stage  find  their  way  into  the  circulation  and 
give  rise  to  secondary  foci  or  metastases.  They  are 
the  malignant  forms  of  the  simpler  connective  tissue 
tumours,  and  between  them  and  the  latter  there  is  no 
sharp  line. 
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There  are  therefore  sarcomata  of : — 

1.  Fibrous  tissue  (fibrosarcomata  =  round,  spindle, 

branched  and  giant  celled  sarcomata). 

2.  Myxomatous  and  probably  fatty  tissue  (myxo- 

sarcoma) . 

3.  Bone  (osteosarcoma). 

4.  Cartilage  (chondrosarcoma). 

Like  their  predecessors  they  occur  either  singly  or 
multiple,  and  have  a  quite  similar  distribution.  The 
same  facts  hold  good  too  as  regards  their  origin, 
namely,  that  "  remains  "  show  a  marked  tendency  to 
become  sarcomatous,  and  that  there  exists  in  many 
cases  a  close  relationship  to,  inflammatory  growth  (in- 
duced by  trauma,  &c),  there  is  now  the  further  fact 
that  the  simple  tumours  very  often  indeed  become 
malignant. 

Fibrosarcomata.— These  are  very  cellular  growths, 
and  the  corpuscles  of  which  they  are  composed  vary  in 
in  size,  just  as  granulation  tissue  corpuscles  do,  only  in 
a  more  marked  manner.  The  tumour  may  consist 
mainly  of  small  and  large  round  cells,  small  or  large 
spindle  cells,  branched  cells  and  giant  cells,  or  several 
forms  may  occur  together.  In  the  recurrences  and 
metastases  the  original  type  of  cell  very  often  changes, 
most  commonly  from  spindle  to  round  cells,  a  circum - 
stance  which  very  often  coincides  with  increased  malig- 
nancy. The  place  of  origin  influences  the  kind  of  cell 
formed,  not  only  of  course  as  regards  the  previously 
mentioned  main  divisions  of  sarcomata  (fibro-,  osteo- 
sarcomata,  &c),  but  also  as  regards  the  different 
varieties  of  fibrosarcomata  ;  for  example,  giant  celled 
sarcomata  are  almost  peculiar  to  bone,  where  multi- 
nucleated forms  are  normal;    pigmented  sarcomata 
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(melanotic  sarcoma)  to  places  where  pigment  already 
exists;  whilst  round  celled  sarcoma  occurs  in  lymphatic 
tissue  and  spindle  celled  sarcoma,  very  often  in  fasciae, 
tendons  and  periosteal  tissue ;  but  it  is  characteristic 
of  sarcomata,  in  this  respect,  for  exceptions  to 
abound. 

The  stroma  varies  in  amount,  sometimes  it  is  very 
scanty,  at  other  times  abundant ;  it  may  have  an  almost 
structureless,  shreddy  or  granular  appearance,  or  there 
may  be  more  or  less  fibrillation,  either  in  the  form  of  a 
network  enclosing  the  cells,  or  in  more  wavy  bundles 
resembing  normal  connective  tissue.  The  formation  of 
cysts  may  take  place,  derived  more  probably  from  en- 
largement of  lymph  spaces,  than  from  softening  in  the 
stroma. 

As  in  every  growth  of  fibrous  tissue,  be  it  granulation 
tissue,  hyperplasia  or  simple  tumour,  so  in  sarcoma  the 
endothelial  cells  of  the  vessels  of  the  sarcomatous 
tissue  proliferate,  just  as  the  connective  tissue  ele- 
ments of  the  growth,  and  form  capillaries  and  large 
vessels.  The  walls  of  these  may  either  consist  of  a 
loose  investment  of  endothelial  cells  and  ground  sub- 
stance, which  may  be  undifferentiated  from  the  ground 
substance  elsewhere,  or  be  more  or  less  perfectly  fibril- 
lated.  Or  the  endothelial  lining  may  be  more  per- 
fect, and  the  sarcoma  cells  immediately  around  may 
form  an  investment  of  spindle  shaped  cells,  and  thus 
give  to  the  vessels  a  more  normal  appearance.  Lym- 
phatic endothelium  most  probably  proliferates  in  the 
same  way,  but  the  result  is  so  atypical  that  distinct 
lymphatic  channels  are  not  readily  recognised. 

The  looseness  of  the  vessel  walls  greatly  predisposes 
to  vascular  dilatation  (often  enormous),  to  stagnation, 
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to  the  escape  of  leucocytes,  and  to  blood  extravasation 
(compare  granulation  tissue).  It  also  greatly  facilitates 
the  sweeping  into  the  circulation  of  sarcoma  cells  and 
their  consequent  wide-spread  dissemination.  So  many 
sometimes  get  into  the  blood  stream  that  veritable 
sarcoma  thrombi  are  formed  in  distant  veins  ;  the  cell 
emboli  further  grow  through  the  vessel  walls  and  in- 
vade the  surrounding  tissue.  Occasionally  large  pieces 
get  detached  from  the  primary  growth,  and  are  caught 
in  the  trabecular  of  the  heart  cavities,  where  they  con- 
tract adhesion  to  the  muscle  wall. 

The  more   highly  specialised   tissues   involved  in 
sarcoma  growth  show  most  striking  changes,  princi- 
pally of  a  proliferative  and  atrophic  nature.     For  ex- 
ample, in  sarcomata  of  the  skin  it  is  common  to  find 
at  the  edge  of  the  tumour,  where  growth  is  most  active, 
extensive   epithelial   downgrowth,    nests   even  being 
formed  (compare  lupus)  ;  on  the  other  hand,  over  the 
older  portion  of  the  growth,  the  skin  is  often  stretched 
and  atrophied.     In  a  similar  manner  epithelial  ap- 
pendages (sebaceous  and  sweat  glands  and  hair  follicles) 
proliferate  and  atrophy.    In  glandular  organs  the  gland 
cells  increase,  and  in  very  many  adeno-sarcomata,  the 
gland  change  must  be  associated  with  that  of  the  con- 
nective tissue.    But  in  other  cases,  where  glandular 
organs  are  invaded  by  sarcoma  tissue,  the  gland  acini 
may  atrophy.    Little  is  known  as  regards  the  new 
growth  of  nerve  fibres,  but  muscle  fibres  undoubtedly 
do  proliferate  in  certain  congenital  sarcomata,  and  form 
both  smooth  and  imperfectly  striated  fibres,  which  are 
hard  to  distinguish  from  sarcoma  cells  (the  cross  striated 
muscle  fibres  may  be  very  conspicuous)  ;   on  the  other 
hand,  fibres  invaded  by  sarcoma  tissue  soon  atrophy, 
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and  become  pigmented  or  fatty,  or  are  absorbed  by  the 
tumour  cells*  Fat  disappears.  The  connective  tissue 
corpuscles  in  the  neighbourhood  undoubtedly  proliferate, 
as  they  do  in  the  vicinity  of  cancer,  and  may  form  at  the 
margin  of  the  sarcoma,  a  distinct  small  round  celled 
growth,  often  to  be  distinguished  by  its  staining  more 
deeply  with  logwood.  The  rapidly  growing  sarcomata 
usually  undergo  as  rapid  central  necrosis. 

Round  celled  sarcoma.— Fig.  5*  represents  the 
margin  of  a  round  celled  sarcoma  of  the  skin.  The 
sarcoma  cells  are  for  the  most  part  grouped  together, 
but  there  is  no  line  of  demarcation  between  them  and 
the  less  cellular  fibrous  tissue  in  between  and  around. 
The  appearance  of  the  section  is  that  presented  by 
almost  any  connective  tissue  proliferation,  and  it  would 
be  impossible  to  say  that  it  was  sarcomatous  without  a 
knowledge  of  the  naked  eye  appearances  and  history  of 
the  tumour. 

Fig.  55  is  a  minute  portion,  more  highly  magnified, 
of  the  optic  nerve,  infiltrated  by  a  round  celled  growth, 
which  surrounds  and  isolates  almost  every  fibre.  The 
infiltrating  property  is  very  characteristic  of  this  very 
malignant  form  of  tumour.  In  the  central  nervous 
system,  round  and  sometimes  spindle  celled  sarcoma 
may  form  an  almost  gelatinous  investment  to  the  cord 
and  base  of  brain,  and  the  growth  may  penetrate  in 

»  It  must  be  recognised  that  there  are  cases  in  which  glands, 
muscles,  or  other  specialised  tissues,  become  invaded  by  sarcoma, 
to  the  detriment  of  the  former ;  and  cases  in  which  tumours,  which 
are  probably  derived  from  rests  containing  both  connective  tissue 
and  special  tissue  rudiments,  are  composed  equally  of  proliferating 
special  tissue  cells  and  sarcoma  cells.  To  these  latter  tumours  the 
term  mixed  sarcomata  might  be  applied,  and  they  would  include 
the  adeno-sarcomata,  carcino- sarcomata,  myo- sarcomata,  &c. 
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between  the  nerve  fibres  as  above,  or  may  seek  out  the 
vessels  and  run  along  their  lymphatic  sheaths  and  give 
rise  to  an  appearance  closely  resembling  a  leucocytic 
collection  {see  figure  of  hydrophobic  cord).  Sarcomata 
which  arise  in  nerve  matter  or  in  the  retina  are  usually 
called  ghomata*    In  muscle  the  same  infiltrating  cha- 
racter is  beautifully  seen,  and  perhaps  nowhere  so 
strikingly  as  in  the  Heart.    In  this  organ  a  round  celled 
growth  may  spread  down  from  the  root  of  the  great  ves- 
sels-starting perhaps  in  the  remains  of  the  thymus-and 
may  follow  the  coronaries  and  their  ramifications,  and 
then  penetrate  in  between  each  fibre,  isolating  it  and  caus- 
ing its  atrophy.  Such  a  heart  may  suddenly  rupture,  and 
at  the  autopsy  so  inconspicuous  may  the  macroscopic 
signs  of  disease  appear,  that  not  till  after  microscopic 
examination  is  the  cause  of  rupture  discovered  ;  al- 
beit this  same  infiltration  is  often  described  as  syphilitic 
In  like  manner  sarcomata  force  their  way  through  bone 
and  dense  tissue  like  the  sclerotic. 

In  the  lymphatic  tissue  of  the  alimentary  canal,  a 
multiple  form  of  tumour  may  occur,  which  may  give  rise 
to  enlargement  of  the  tonsils,  diffuse  and  nodular  growth 
in  the  stomach,  and  great  enlargement  of  Peyer's  patches 
and  the  solitary  glands,  together  with  enlargement  of 
the  mesenteric  glands.  Similar  malignant  round  celled 
growths  may  arise  in  the  lymphatic  gland  tissue  else- 
where.   It  constitutes  the  so-called  lymphosarcoma.^ 

frol^r^-f0111^6"86^  f°r  th°Se  tumours  ^  arise 
and  ^a:PeCial  SUP»-  -  «*  central  nervous  system 

^Xtz^rZr:^  rpecial  variry  of  ~ 

^,  P         tlssue'   11  wiI1  be  discussed 

separate^  The  round  ce„ed  growth  described  above  in  the 
hear,  and  the  penlymphadc  growths  in  the  central  nervous  system 
are  probably  lymphosarcomata. 
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Of  greatest  interest  is  the  pigmented  or  melanotic 
sarcoma,  which  is  commonly  a  round  celled  sarcoma, 
with  either  a  few  or  with  a  very  large  proportion  of  its 
cells  deeply  pigmented.     Its  commonest  seats  are  the 
pigmented  portions  of  the  eye,  and  pigmented  warts 
and  spots  of  the  skin.    It  is  the  most  malignant  form 
of  sarcoma,  metastases  being  often  found  sprinkled 
throughout  every  tissue  and  organ  of  the  body.  The 
pigment  varies  from  an  almost  black  to  a  rusty  colour, 
and  may  be  either  diffuse  or  granular  ;   it  obscures  or 
destroys  the  nuclei,  and  very  often  the  cells  appear 
manifestly  degenerated.     The  normal  tissue  around  is 
very  often  secondarily  pigmented.     In  its  recurrence 
the  amount  of  pigment  in  the  tumours  may  be  heightened 
or  decreased. 

Spindle  celled  sarcoma.— The  cells,  as  in  Fig.  56, 
are  more  or  less  spindle-shaped,  and  often  run  in 
bundles  in  different  directions,  so  that  they  are  some- 
times  seen  longitudinally,  sometimes  transversely.  The 
spindle  form  is  often  more  conspicuous  around  the 
vessels,  whilst  in  between  it  assumes  a  rounder  or 
branched  form  and  there  may  at  the  same  time  be  an 
increase  of  stroma.    This  appearance  often  suggests 
that  the  tumour  has  originated  from  the  blood  vessel 
walls,  and  no  doubt  this  does  occur.    Some  like  Arnold 
lay  considerable  stress  on  the  angiosarcomata,  which  are 
practically  sarcomata  of  the  vessel  walls,  the  prolifera- 
tion being  almost  limited  to  the  immediate  vicinity  of 
the  vessel.    (Other  names  for  the  angiosarcomata  are 
cylindroma  and  sarcoma  plexiforme). 

Spindle  celled  sarcomata  occur  in  fasciae,  tendons, 
periosteum,  nerves,  subcutaneous  tissue,  &c.  They 
must  always  be  considered  along  with  the  fibromata 
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with  which  they  form  together  one  large  characteristic 
group.* 

Giant  celled  or  myeloid  sarcoma.— This  growth 
consists  of  various  forms  of  cells,  giant  cells,  as  in 
Fig.  57,  being   diagnostic.     It  arises  pre-eminently 
from  bone,  either  in  the  medulla,  causing  great  local 
expansion  of  the  bony  wall,  and  where  it  is  very  rich  in 
giant  cells,  or  from  the  periosteum  containing  fewer 
giant  cells.    They  are  exceedingly  vascular  and  may 
pulsate.    They  are  the  least  malignant  of  the  sarco- 
mata, and  in  the  mouth  when  arising  from  the  perios- 
teum of  the  jaws  they  give  rise  to  one  form  of  epulis. 
Occasionally  they  have  no  connection  with  bone,  ex- 
ceptions which  are  not  surprising,  seeing  that  ordinary 
granulation  tissue  and  simple  tumours  are  often  rich  in 
multinucleated  connective  tissue  corpuscles. 

Chondrosarcoma.— The  chondro-sarcoma  usually 
consists  of  an  imperfect  and  cellular  cartilage,  whose 
cells  may  be  encapsuled,  Fig.  58,  or  non-encapsuled, 
round  or  stellate.  Transition  to  a  round  and  spindle 
celled  sarcoma  may  sometimes  be  seen,  both  the  cells 
and  matrix  changing,  the  latter  becoming  coarsely  or 
finely  fibrillated  or  softening. 

Osteo-sarcoma.— The  bone  skeleton  of  the  osteo- 
sarcoma left  after  maceration  consists  of  beautiful 
spicules  of  bone  which  radiate  and  branch  from  the 
parent  bone.  Decalcified  preparations  show  delicate 
trabecule  usually  perpendicular  to  the  old  bone  and 
between  them  a  very  cellular  tissue  containing  spindle 
and  round  cells,  osteoblasts  and  osteoclasts,  the  two 
*  The  "recurrent  fibroid"  of  Paget  is  a  half-way  tumour  be- 
tween the  simple  and  malignant  varieties.  It  recurs  locally  to  a 
remarkable  extent,  but  does  not,  till  very  late,  form  metastases 
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latter  elements  often  being  at  work  on  the  same  trabe- 
cula,  one  forming  the  bone  the  other  absorbing  it.  In 
their  growth  they  replace  the  old  compact  bone  ;  and 
they  form  metastases. 

Allied  to  this  tumour  is  one  in  which  calcification  of 

the  matrix  occurs,  the  same  tendency  being  repeated  in 

the  secondary  growths  {calcifying  sarcoma). 

Note.— Alveolar  sarcomata  and  endotheliomata 

are  described  later  on  under  carcinomata  for  reasons 

there  stated. 

Simple  and  malignant  epithelial  tumours:— 

stratified. 

1,  of  epithelial  surfaces-  columnar. 

.serous  or  endothelial. 

2,  of  glands. 

I.  Simple  tumours  of  the  epithelial  surfaces.— 
There  are  three  great  varieties  of  lining  or  covering 

epithelium,  viz.  : — 

1.  The  stratified,  including  stratified  horny  and  strati- 
fied mucous.  Examples  :— Skin,  mucous  membrane  of 
mouth  ;  part  of  the  nose  and  larynx  ;  pharynx  and 
oesophagus  ;  vagina  and  vaginal  portion  of  cervix ; 
bladder,  ureters  and  glandular  portion  of  urethra. 

2.  The  columnar.  Examples: — Stomach  and  intes- 
tines ;  respiratory  tract,  including  upper  part  of  nose, 
lower  part  of  larynx  and  the  trachea  and  bronchial 
ramifications  (the  alveoli  and  vocal  cords  are  covered 
by  flattened  epithelium) ;  genito-urinary  tract,  including 
uterus  and  tubes,  seminiferous  ducts,  major  portion  of 
the  urethra  ;  spinal  canal. 

3.  The  serous  and  endothelial.    Examples  : — Perito- 
neum,  pleura   and   pericardium ;    synovial   cavities  ; 
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meninges  ;  lining  of  ventricles  ;  endothelial  lining  of 
the  larger  vessels. 

Where  these  epithelial  surfaces  are  subjected  to 
chronic  "  irritation  "  or  "  inflammation  "  they  are  wont 
to  undergo  certain  interesting  and  important  struc- 
tural alterations,  the  most  marked  examples  of  which 
have  been  termed  precancerous  changes,  because  they 
are  often  followed  by  cancer.  They  correspond  to  the 
hyperplastic  changes  which  have  already  been  studied 
in  the  preceding  groups,  and  they  are  usually  at  the 
same  time  associated  with  fibrous  and  vascular  hyper- 
plasia. 

Although,  with  a  few  exceptions,  the  above  three 
types  of  epithelium  are  normally  distinct  from  one 
another  ;  yet  under  certain  pathological  conditions  the 
differences  tend  to  disappear ;  this  deviation  from  the 
parent  type  of  epithelium  is  often  as  strongly  marked  in 
simple  hyperplasia  as  it  is  in  the  malignant  growths. 
Numerous  examples  will  make  these  points  clear. 

A.  Warts,  papillomata  and  hyperplastic  changes  due  to 
chronic  irritation  or  inflammation. 

Horns. 

1.  In  skin-  Papillomata. 

•Warts,  &c. 

o    t~  j       (Dermoid  changes. 

2.  In  mucous  membrane \       .  & 

IPapillomata,  &c. 

3.  In  endothelium. 

1.  Skin.— The  com  is  a  simple  example  of  a  local 
and  uniform  epithelial  hyperplasia  with  excessive  for- 
mation of  horny  material.  A  section  closely  resembles 
that  through  the  outer  portion  of  a  sebaceous  cyst 
(see  fig.  81)  ;  the  epithelial  papilla?  are  obliterated  and 
on  the  one  side  the  Malpighian  layer  is  sharply  defined 
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from  the  stroma,  though  dipping  down  into  it  somewhat, 
whilst  on  the  other  it  passes  into  the  horn  cells  and 
amorphous  horny  material. 

In  the  Horn,  which  frequently  arises  from  a  «  sebace- 
ous "  cyst  or  old  scar,  the  horn  formation  is  carried  to 
a  much  further  and  more  perfect  state.  It  will  be 
referred  to  again  under  hair  follicle  cysts  in  the  chapter 

on  cysts.  t  . 

The  papilloma  Fig.  59.-Covering  a  characteristically 
branching  outgrowth  of  vascular  fibrous  tissue  is  the 
stratified  epidermis,  which  no  longer  possesses  an  uni- 
form appearance,  but  is  marked  by  extreme  irregu- 
larity ;  thus  in  places  the  epithelial  papillae  are  greatly 
exaggerated  being  broad  and  polypoid  and  penetrat- 
ing deeply  into  the  stroma,  whilst   elsewhere  there 
is  considerable  thickening  of  the  epithelium  and  ob- 
literation of  the  connective   tissue   papillae.  Under 
a  higher  power  the   horny,  eleidin  and  Malpighian 
layers  are  very  distinct.     As   previously  mentioned, 
p.  137,  this  specimen  is  a  fragment  of  a  very  large 
papilloma  which  grew  from  a  point  of  irritation  on  the 
scalp.    But  the  favourite  seats  of  these  tumours  are 
moist  and  dependent  surfaces,  such  as  the  labia,  corona 
glandis  and  margin  of  anus;  irritating  secretions,  the 
chief  of  which,  the  gonorrhceal,  inducing  them.  In 
these  situations  there  are  all  transitions  between  the 
loose  branching  papilloma,  the  close  set  wart  and  the 
spreading  warty  growth  or  condyloma.    All  are  exceed- 
ingly vascular  and  numerous  delicate  and  dilated  capil- 
laries run  up  between  the  epithelial  papillae  to  close 
under  the  surface,  consequently  they  readily  bleed  ;  and 
haematoidin  crystals  are  often  to  be  found  in  them. 
The  epithelial  cells  are  loose,  the  prickles  are  greatly 
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Fig.  59.     PAPILLOMA  OF  SCALP. 

The  -branching  fibrous  stroma  is  covered  by  an  abnormally  thickened 
irregular  epithelium. 
Obj.  4  in.,  without  eyepiece.  (Logwoodv 


Fig   1*1    SIMPLE  WART  OS"  SKIN. 
This  figure  shows  a  much  greater  preponderance  of  the  opithe 
change  than  does  the  preceding  (iguro, 

Obi    I  in.,  without  ovopieco.    1  [.mgwuud  . 
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arsenic  is  said  to  produce  a  warty  keratosis,  and  further 
that  in  molluscum  contagiosum  a  parasite  is  probably 
the  irritant. 

The  marginal  epithelium  of  simple  chronic  ulcers  or  of 
syphilitic,  lupoid  or  perforating  ulcers  and  of  fistula  may 
show  very  considerable  proliferative  changes,  the 
papillae  growing  down  into  the  granulation  tissue, 
loosing  themselves  in  the  general  cell  hyperplasia  or 

forming  nests. 

2.  Mucous  Membranes.— In  mucous  membranes 
dermoid  changes  are  much  more  apt  to  manifest  them- 
selves over  a  wider  area  in  the  form  of  uniform  hyper- 
trophies, than  is  the  case  in  the  skin  where  localised 
papillomatous  and  warty  types  are  commonest.  These 
flattened  warty  conditions  have  received  the  name  of 
psoriases,  and  it  is  to  them  more  especially  that  the 
term  precancerous  was  applied.  The  following  are  in- 
structive examples  : — 

As  the  result  of  irritation,  smoking  or  syphilis,  a 
patch  of  the  epithelium  of  the  tongue  may  become 
horny,  a  section  completely  resembling  that  through  a 
thick  portion  of  skin,  with  its  eleidin  and  horny  layers. 
The  papilla;  tend  to  become  flattened  and  the  epithelial 
patch  which  is  thickened,  whiter  than  normal  and  more 
smooth  or  cracked,  has  received  the  various  names  of 
psoriasis  lingualis,  leucoplacia  and  ichthyosis  Ungues. 

In  the  nose  as  a  result  of  chronic  ozasna  the  same 
obtains  {psoriasis  nasalis).  In  the  larynx,  resulting  from 
chronic  irritation  and  inflammation  a  similar  condition 
known  as  pachydermis  laryngis  (Virchow)  may  occur. 
In  the  uterus  in  cases  of  chronic  endometritis  a 
typical  horny  epithelium  may  form.  The  mucous 
membranes  of  the  vagina  and  cervix  when  prolapsed  are 
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wont  to  become  horny.  Polypi  0f  the  nose,  interior  of 
uterus  and  rectum  (also  piles)  when  projecting  and 
subjected  to  friction  and  irritation  become  covered  by  a 
skin-like  epithelium.  The  epithelium  of  the  urethra  at 
the  seat  of  a  stricture  is  often  typically  stratified  and 
horny,  and  in  tubercle  of  the  pelvis  of  the  kidney  an 
associated  hyperplasia  and  keratosis  of  the  epithelium 
has  been  recorded.  The  margin  of  simple,  syphilitic 
and  tubercular  ulcers  of  the  larynx  and  pharynx  show 
changes  corresponding  to  those  observed  under  similar 
conditions  in  the  skin. 

Papillomata.— k  large  proportion  of  the  papillomata 
of  mucous  membranes  fall  under  fibromata.    But  cer- 
tain of  them,  especially  those  that  are  thick  set,  viz., 
cauliflower  growths,  show  marked  epithelial  changes! 
Fig.  61  represents  two  tags  of  a  papilloma  of  the  bladder 
(not  however  cauliflower-like).    An  extremely  delicate 
stroma  2,  which  carries  a  looped  capillary,  is  covered 
by  a  rich  investment  of  cells  i,  which  are  more  nume- 
rous and  otherwise  differ  from  those  of  the  bladder 
wall.     In  the  respiratory  tract  papilla?  of  columnar 
surfaces  are  often  covered  by  stratified  epithelium,  and 
horny  papillomata  have  been  observed  in  the  upper 
nasal  cavity. 

3-  Serous  and  endothelial  surfaces.— As  the  re- 
suit  of  chronic  inflammation,  the  previously  flattened 
epithelium  of  the  pleura,  pericardium  or  peritoneum 
may  become  cubical  and  proliferate.  Similarly  the 
pulmonary  alveoli  may  be  lined  by  cubical  epithelium, 
and  I  have  even  observed  a  lining  of  large  slightly 
irregular  goblet  -  shaped  cells;  further  proliferative 
changes  in  the  lung  may  give  rise  to  small  adenomata 
and  pajnllomata.     Also  under  certain  conditions  the 
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1.  The  stratified  covering  epithelium. 

3   'L'Iih  central  connective  tissue  and  vascular  a 

tJbj  i  in.,  without  eyepiece.  (Carmine! 


j.    SQUAMOUS  CANCER  OE  CERVIX  UI'ERL. 

1.  Normal  stratified  epithelium. 

2.  Malignant  epithelial  growth. 
Magnified  1'ouv  times    (Eusine  and  logwood). 
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endothelium  of  the  vessels  may  proliferate  and  become 
stratified. 

B.  In  order  to  make  the  introduction  to  the  malig- 
nant growths  complete,  certain  epithelial  formations 
must  be  considered,  which  are  either  formed  early  dur- 
ing the  development  of  the  embryo  and  are  therefore 
congenital,  or  arise  in  later  life  from  accident.  The 
chief  examples  are  warts,  moles  and  papillomata,  and 
"  remains  "  or  "  rests" 

Congenital  warts,  moles  and  papillomata. — In  structure 
the  congenital  wart  differs  from  that  of  the  irritative 
one  ;  the  epithelial  overgrowth  is  usually  not  so  great ; 
the  corium  is  rich  in  corpuscles,  scattered  or  in  groups, 
which   often   resemble   small   sarcoma   or  epithelial 
masses  ;  pigmentation  in  the  epithelium  and  stroma  is 
common,  and  hair  and  sebaceous  glands  may  be  very 
abundant,  ex.,  the  mole.   Sometimes  a  ncevoid  condition 
obtains  and  in  certain  localities  cartilage  remains  may 
be  found.    The  congenital  wart  is  in  fact  a  tumour 
nursery,  from  which  a  sarcomatous,  epitheliomatous, 
chondromatous,  or  nsevoid  growth  may  at  any  time 
arise.    They  occur  scattered,  and  a  mole  may  even 
grow  on  the  conjunctiva  or  in  the  mouth.*    Very  ex- 
tensive congenital  warty  patches  are  sometimes  found 
along  the  side  of  the  neck,  but  they  may  also  occur  on 
the  arm,  &c. 

Remains  or  Rests. — The  prettiest  examples  of  these 
are  the  paradental  epithelial  nests  found  in  the  bed  of 
the  teeth,  they  are  very  evident  and  have  been  probably 
left  over  during  the  formation  of  enamel.     Other  ex- 

°  For  further  information  consult  chapter  on  congenital  forma- 
tions. 
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amples  occur  as  minute  epithelial  projections  along  the 
palate  and  other  fissural  lines,  and  they  are  also  very 
probably  present  as  isolated  nests  in  congenital  warts. 
The  remains  of  the  cranio-pharyngeal  and  lingual 
canals,  &c,  are  further  examples.  In  adult  life  "rests" 
are  frequently  encountered  in  the  lines  of  old  incisions 
and  punctures*  and  are  due  to  excess  of  repair  tissue. 
Lastly  it  must  not  be  forgotten  that  it  may  be  possible 
for  epithelial  germs  to  find  their  way  into  distant  tis- 
sues, such  as  into  lymph  glands,  and  there  to  lie  un- 
observed till  the  formation  of  a  sebaceous  cyst,  or  of 
an  anomalous  primary  epithelioma  draws  attention  to 
the  possibility. 

Cancer. 

The  preceding  large  classes  of  irritative  and  congenital 
epithelial  tumours  may  proceed  to  malignancy,  and  it 
is  worthy  of  note  that  differences  appear  between  the 
resulting  growths  in  the  two  cases.  Thus  cancer 
which  arises  as  the  result  of  chronic  irritation  may  be 
multiple  ;  a  comparatively  large  area  of  epithelium  may 
become  malignant,  superficial  spreading  is  wont  to 
occur,  and  as  Rudolf  Volkmann  has  emphasized,  it  is 
less  malignant  in  the  sense  that  it  does  not  often  recur 
either  locally  or  distally.-j- 

0  Sutton  traces  certain  cysts  to  these  minute  epithelial  inclusions; 
indeed  "rests"  are  the  progenitors  of  a  very  wide  class  of  cystic  for- 
mations, amongst  which  "Dermoids"  occupy  a  prominent  position. 

f  We  believe  it  is  possible  in  many  cases  to  distinguish  between 
the  congenital  and  irritation  varieties  from  anatomical  appear- 
ances. Irritation  may  of  course  act  on  congenital  epithelial  rests, 
just  as  it  may  on  normal  epithelium,  and  we  think  evidence  of 
this  is  furnished  by  the  enamel  germ  tumours. 


THE  MALIGNANT  TRANSFORMATION.  161 

The  malignant  transformation. — The  simple  pro- 
jecting wart  or  papilloma,  whatever  its  origin,  still  fur- 
thers irritation  by  its  greater  liability  to  friction  and  by  its 
harbouring  dirt  and  sweat ;  similarly  the  hard  psoriatic 
patch  on  the  tongue,  in  that  it  is  unsuited  to  the  in- 
cessant movements  of  that  organ,  can  only  increase 
irritation.  Then  comes  a  point  when  the  innocent 
formation  becomes  malignant.  It  is  not  marked  by 
an  increase  in  size  of  the  projecting  papillae,  or  of 
the  wart  as  such,  or  of  the  psoriatic  surface  ;  on  the 
contrary  these  more  highly  organised  states  tend 
to  vanish,  all  force  being  concentrated  in  a  new  and 
rapid  proliferative  downgrowth  of  epithelium,  tending 
to  the  wide  infiltration  of  the  stroma  and  to  the 
atrophy  and  destruction  of  whatever  resists  its  growth. 
In  the  meantime  the  starting  place,  if  an  exposed  sur- 
face, has  become  the  seat  of  a  malignant  ulcer,  and 
sooner  or  later  epithelial  germs  will,  in  a  great  number 
of  cases,  have  found  their  way  into  the  lymphatics  or 
into  the  general  circulation,  to  form  metastases  in  the 
nearest  glands  or  in  distant  organs. 

Figs.  62  and  63  illustrate  exceedingly  well  some  of 
these  points.  The  first  figure  is  a  cancer  of  the  cervix 
uteri,  i  points  to  a  normal  epidermis,  2  to  a  large  mass 
of  growing  epithelium  continuous  with  the  former,  but 
which  has  penetrated  deeply  into  the  uterine  stroma 
and  has  ulcerated  on  the  surface.  The  second  figure 
is  a  section  through  a  nympha  at  the  site  of  commenc- 
ing malignant  disease.  At  1  the  epithelium  is  normal ; 
at  2  there  is  a  most  marked  wart-like  condition,  the 
epidermis  no  longer  being  uniform  but  broken  up  into 
irregular  clumps  which  penetrate  into  the  corium  for 
some  distance  ;  at  3  the  departure  from  the  normal  is 
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at  its  greatest  for  the  stroma  is  infiltrated  by  ramifying 
epithelial  strings  and  nests  whilst  the  free  surface  has 
ulcerated. 

The  malignant  transformation  is  just  the  same 
whether  arising  from  columnar,  stratified  or  serous 
epithelium,  but  as  the  resulting  cancer  takes  over  with 
it  certain  parental  peculiarities  so  it  is  customary  to 
make  the  following  divisions  : — 

1.  Squamous  epitheliomata. 

2.  Columnar  epitheliomata  (atypical). 

3.  Endotheliomata. 

1.  Squamous  epitheliomata. — Regions. — 1.  Tongue, 
jaw,  lips.  2.  Larynx,  pharynx,  oesophagus.  3.  Face,  ex- 
tremities.   4.  Cervix,  vulva,  penis,  scrotum,  bladder,  &c. 

For  microscopic  examination  every  endeavour  must 
be  made  to  get  at  the  starting  point  of  the  growth, 
which  in  the  majority  of  cases  (irritative  epitheliomata) 
can  be  clearly  and  directly  traced  to  the  epithelium 
or  its  appendages  ;  when  however  it  springs,  without 
known  cause,  from  a  minute  point  in  the  skin,  as  fre- 
quently occurs  on  the  back  of  the  hand,  this  connection 
is  not  traced,  for  the  original  point  has  ulcerated  and 
the  skin  around  is  in  no  way  connected  with  the 
growth,  and  apart  from  the  atrophy  and  destruction 
caused  by  the  undermining  cancer  it  is  normal. 

The  epithelium  grows  into  the  stroma  in  the  form 
of  large  ramifying  cylindrical  processes  of  epithelial 
cells  set  close  together,  the  prickles  however  being 
often  well  marked.  Here  and  there  in  the  processes 
are  the  "nests"  already  mentioned  under  warts,  only 
they  are  here  as  a  rule  more  numerous,  though  they 
may  be  completely  absent  in  certain  varieties ;  they 
are  composed  of  well-defined  imbricating  cells,  or  more 


CANCEROUS  TRANSFORMATION   OF  THE  EPITHE- 
LIUM OF  THE  LABIUM  M1NORIS. 

1.  Normal  epithelium. 

2.  "Warty  condition. 

3.  Malignant  change. 

Obj.  4  in.,  without  eyepiece.  (Logwood). 
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Fift.  tti    SQUAMOUS  EPITHELIOMA  OF  SKIN 
1.  Moditied  epithelial  cella. 

Obj.  i  in.,  without  uyepioce.     liosinatcd  loftwood* 
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rarely  of  large  undifferentiated  multinucleated  giant 
cells.*  Very  commonly  the  nests  are  horny  as  in 
Fig.  65,  2,  or  the  contents  are  fatty  and  atheromatous ; 
occasionally  a  more  mucoid  material  is  found  in  which 
case  cysts  are  apt  to  arise.  The  connective  tissue 
stroma  between  the  epithelial  ramifications  is  com- 
pressed and  very  often,  especially  in  exposed  places, 
abundantly  infiltrated  with  small  round  cells — leuco- 
cytes, fibroblasts,  endothelial  cells  and  often  groups  of 
giant  cells;  if  the  growth  of  the  tumour  is  not  very 
rapid,  the  granulation  tissue  tends  to  condense  into  a 
harder  limiting  fibrous  capsule.  Muscle  and  gland 
tissue  soon  undergo  atrophy  and  destruction  before  the 
malignant  growth,  and  the  first  sign  of  this  change,  as 
is  so  often  the  case,  is  a  proliferation  of  the  nuclei. 
The  adult  cancer  cell  like  the  adult  sarcoma  cell  is  very 
prone  to  necrosis;  this  is  seen  on  the  surface  of  the 
tumour  where  the  necrosing  and  infiltrated  epithelium 
together  with  the  infiltrated  stroma  break  down  to  form 
the  floor  of  the  malignant  spreading  ulcer  ;  it  is  also 
seen  deep  down  in  the  tumour  both  in  the  nests  and  in 
the  epithelial  processes  of  which  one  side  may  some- 
times be  seen  passing  into  a  soft  homogeneous  ma- 
terial, which  is  liable  to  become  actually  organised  ; 
whilst  the  other  side  (Malpighian  layer)  is  sharply  de- 
fined from  the  stroma.  The  epitheliomata  offer  very 
different  degrees  of  malignancy,  they  may  remain 
local  usually  growing  slowly  (in  one  rare  form  they 
grow  acutely)  ;  more  commonly  however  the  nearest 
lymphatic  glands  are  the  seat  of  a  secondary  plexiform 
epithelial  growth  and  of  nests  as  in  the  parent  tumour. 
Metastases  in  more  distant  organs  tend  to  become 
0  It  is  doubtful  whether  these  are  comparable  to  nests. 
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more  atypical,  though  perfect  nests  may  form  for  in- 
stance in  the  liver. 

Varieties. — The  variations  in  cell  growth  and  form 
is  very  great.*  In  Fig.  64  the  epithelial  cell  out- 
lines, i,  are  ill-defined  and  the  nuclei  are  oval.  In 
some  tumours  the  cells  may  be  typically  spindle-shaped 
and  actually  run  in  different  directions  in  the  same  pro- 
cess simulating  a  sarcoma,  except  in  the  generally  well- 
defined  Malpighian  layer ;  the  cells  in  the  interior  of  a 
cylinder  may  be  stellate  and  branched  (exaggerated 
prickles),  and  the  structure  may  closely  resemble  that 
of  the  enamel  organ  and  indeed  such  tumours  are  very 
frequently  (though  not  exclusively)  met  with  in  the 
gums  arising  from  its  epithelium  or  from  rests  (para- 
dental, &c.)  ;  they  are  the  "  enamel  organ  tumours"  and 
have  in  addition  a  plexiform  or  net-like  arrangement, 
whilst  the  stroma  around  is  often  myxomatous,  and 
cysts  may  form  in  this  as  well  as  in  the  epithelial  pro- 
cesses. In  some  plexiform  epitheliomata  the  stroma 
around  the  epithelium  becomes  hyaline  and  one  form 
of  cylindroma  results.  In  others  occurring  in  the  skin 
the  tumour  assumes  a  plexiform  and  stringy  appear- 
ance, and  where  it  is  not  proved  in  connection  with  the 
skin  it  has  been  regarded  as  an  endothelioma  of  the 
lymphatics  {plexiform  sarcoma).  Corresponding  to  the 
simple  epithelial  pigmented  tumours,  there  are  well 
marked  melanotic  epitheliomata  which  arise  from  moles 
and  the  sclerotic. f 

Rodent  Ulcer  Fig  65. — This  slow  growing  cancer  of 

<*  The  tendency  appears  to  be  for  the  tumours  to  follow  the  type 
of  epithelium  from  which  they  arise. 

j-  The  term  branchiogenous  carcinoma  has  been  applied  to  certain 
epithelial  tumours  of  the  neck  region  which  appear  from  their 
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irritative  origin,  frequently  assumes  a  type  of  its  own 
having  a  scirrhus-  or  lymphatic-like  growth.  It  is 
composed  of  small  cells  and  the  stroma  is  often  hard, 
fibrous  and  non-cellular,  or  rich  in  spindle  cells.  It 
originates  probably  from  the  Malpighian  layer  or  the 
epithelial  appendages. 

Paget's  Disease.— A  superficially  spreading  growth, 
first  described  by  Paget,*  around  the  nipple.  The  cells 
are  small  as  in  the  preceding  case  but  they  tend  to 
group  themselves  in  an  alveolar  fashion,  they  thus 
resemble  the  encephaloid  rather  than  the  scirrhoid 
type  as  above.  It  originates  from  the  skin  and  its 
appendages,  and  it  is  of  further  interest  as  Darier  and 
Wickham  hold  that  it  is  produced  by  the  irritation  of 
Psorosperms  (coccidia)  .j* 

Cholesteatomata  or  Pearl  Tumours. — The  term 
cholesteatoma  is  most  frequently  used  in  connection 
with  chronic  inflammation  of  the  middle  ear,  where  the 
epithelium  as  the  result  of  chronic  inflammation  becomes 
stratified  and  horny.  The  products  of  desquamation 
accumulate  and  form  the  characteristic  sebaceous-like 
debris  in  which  are  found  cholesterin  crystals  (hence 
name),  detached  cells,  and  cells  rolled  up  into  balls  or 
nests  which  often  have  a  shining  mother-of-pearl  ap- 
pearance, a  fact  which  has  given  rise  to  the  second 

origin  to  be  related  to  the  branchial  sinuses.  There  are  thus 
branchiogenous  chondromata,  branchiogenous  carcinomata  and 
branchiogenous  cysts. 

0  And  later  in  the  scrotum  by  Dr.  Crocker,  to  whose  kindness 
I  am  indebted  for  sections. 

N.B.— It  must  not  be  confounded  with  Paget's  disease  of  bones 
("  osteitis  deformans  "). 

f  Smaller  and  larger  coccidia-like  bodies  have  now  been  found 
in  almost  every  epithelial  growth,  but  the  observations  appear  of 
little  value. 
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name— "pearl  tumour."  The  same  process  is  very 
prone  to  occur  anywhere  where  the  debris  of  an  irri- 
tated and  stratified  surface  can  accumulate,  as  for  in- 
stance the  smegma  praeputii  under  a  long  foreskin, 
smegma  umbilici,  &c.  I  have  observed  the  same  in 
a  very  old  epithelial  lined  sinus  of  the  leg,  from  the 
bottom  of  which  typical  nest-like  pearls  could  be 
scraped  out.  They  are  further  found  in  the  contents 
of  dermoid  cysts  and  have  been  recorded  in  the  frontal 
sinus,  pelvis  of  the  kidney,  &c. 

Both   the   above   names  were   however  long  ago 
originally  given  to  epithelial  and  pearl-like  accumula- 
tions of  cells  both  in  the  membranes  and  substance  of  the 
brain,  where  some  appear  to  be  the  nests  of  true  epi- 
theliomata,  but  the  majority  mere  isolated  collections 
of  cells.    Touching  their  origin  in  the  brain,  all  that 
can  be  said  is  that  considering  the  great  number  of 
dermoid  formations  of  one  sort  or  another  which  may 
be  found  in  similar  situations,  it  is  likely  that  they 
originate  from  epithelial  rests  ;  but  as  there  is  evidence 
of  the  stratification  of  the  dural  and  arachnoidal  endo- 
thelium, an  endothelial  origin  can  also  probably  occur  * 

Columnar  Epitheliomata  (atypical). 

The  great  majority  of  tumours  which  arise  from  a 

columnar  surface  assume  a  branching  cylindrical  or 

a  veo  ar  form  and  are  composed  of  closely  set  masses 

of  cells.     Nests  are  not  formed-at  least  bearing  the 

epidermal  forms  found  in  the  squamous  epitheliomata- 

but  concentric  arrangement  of  cells  may  occur.  Glands 

also  furnish  epitheliomata  of  this  atypical  type,  and 

o  Some  consider  that  they  are  derived  from  the  vascular  endo- 
tnelium. 


'ig.  05.    RODENT  ULCER  OF  CHEEK. 

1.  An  epithelial  process. 
Obj.  J  in.,  without  eyepiece.  'Logwood). 
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Fi.4.  00.    UTERINE  GLAND. 

Showing  vory  early  malignant  overgrowth  ol'  the  columnar 
epithelium  at  1  and  2. 

Obj  \  in.  with  eyepiece.  (Logwood) 
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more  especially  the  glands  of  the  skin,  uterus  and 
mamma;  these  will  however  be  treated  more  fully 
under  the  gland  tumours  as  they  naturally  follow  after 
the  typical  columnar  epitheliomata  or  malignant  adenomata. 

The  atypical  columnar  epitheliomata  stand  in  the 
closest  relation  to  chronic  inflammation,  and  this  is 
nowhere  so  well  seen  as  in  the  Uterus,  where  for  in- 
stance on  the  surface  of  an  irritated  polyp,  the  colum- 
nar epithelium  stratifies  and  then  grows  deeply  into  the 
stroma.     In  Fig.  66  this  change  is  remarkably  clear  * 
The  figure  represents  a  complete  uterine  gland  the  mouth 
of  which,  1,  is  stopped  by  an  epithelial  overgrowth  of 
the  columnar  lining,  and  on  whose  wall  at  2  a  plaque 
of  proliferated  epithelium  has  formed  in  the  midst 
of  typically  columnar  cells.    It  is  the  commencement 
of  a  cancerous  change,  which  elsewhere  in  the  uterus 
has  advanced  to  completeness.     Where  the  change  is 
complete  the  glands  have  been  converted  into  solid  epi- 
thelial cylinders ;  these  together  with  the  proliferating 
epithelium  on  the  surface,  have  branched  deeply  into 
the  stroma,  and  have  formed  a  carcinoma  like  that 
represented  in  Fig.  67,  taken  from  another  case. 

Endotheliomata  (Sarco-carcinomata,  &c.).f 
1.  Of  the  peritoneum,  pleura  and  pericardium. — A  con- 
dition of  the  peritoneum  or  pleura  closely  resembling  a 
miliary  tuberculosis,  occurring  in  a  person  of  advanced 

0  For  this  beautiful  specimen,  and  for  the  kind  permission  to 
examine  his  very  large  collection  of  sections  of  uterine  diseases,  I 
am  indebted  to  my  teacher,  Dr.  John  Williams,  to  whose  work, 
"Cancer  of  the  Uterus,"  the  student  is  referred  for  further 
information. 

f  It  will  be  seen  from  the  text  that  these  tumours  are  better 
grouped  amongst  the  epithelial  formations  than  amongst  con- 
nective tissue  tumours. 
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age  and  associated  with  old  standing  chronic  inflamma- 
tion, should  be  most  carefully  examined,  since  it  is  quite 
possible  that  endotheliomata  may  occur  in  this  multiple 
form.*    The  tumours  in  these  cases  consist  of  over- 
growths of  cubical  cells  derived  from  the  serous  epi- 
thelium, and  they  form   small   cylindrical  processes 
which  penetrate  into  the  stroma.    A  somewhat  similar 
condition— perhaps  only  a  hyperplasia— may  be  con- 
fined to  the  ovary.    It  may  also  occur  as  a  superficially 
wide-spreading  growth. 

2.  Of  the   Brain   and  its  membranes.— A  probable 
miliary  endothelioma  of  the  pia  mater  has  been  de- 
scribed,  but   much   further  information   is  wanting. 
Usually  the  endotheliomata  of  the  brain,  and  of  the 
dura  mater  more  especially,  are  large  solid  epithelial 
and  branched  growths,  in  which  nests  sometimes  ap- 
pear, indeed  some  bear  a  very  close  resemblance  to 
epitheliomata  (squamous),  and  may  originate  from  epi- 
dermal rests ;   the  latter  origin  is  most  probable  in 
connection  with  the  endotheliomata  of  the  petiosteum 
of  the  skull  and  face  bones. 
3-  Of  vessels  and  lymphatics.  

Endotheliomata  (intravasc^r. 

(extravascular  =  angio-sarcomata. 

Intravascular  endotheliomata.— These  are  the  most  in 
teresting  of  the  whole  group.     They  commence  as 
endothelial  proliferations,  which  grow  out  from  the 
walls  of  the  veins,  and  form  branching  plugs  of  cubical 

•  As  one  would  expect,  the  large  serous  cavities,  including-  the 
arachno.dal,  are  prone  to  miliary  lesions.  The  commonest  cause  is 
tubercle,  but  an  animal  parasite,  as  seen  in  a  former  chapter  is  a 
possible  source;  secondary  simple  and  malignant  growths  o'f  all 
kinds  are  very  common  in  this  form. 
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and  other  cell  forms  (giant  cells),  which  nearly  or  com- 
pletely  nil  the  lumina  of  the  vessels.     Usually  however 
the  growth  is  not  so  abundant,  and  it  may  at  the  same 
time  be  associated  with  a  remarkable  dilatation  of  the 
lumina  or  with  a  true  cavernous  formation.    Cells  natu- 
rally get  readily  swept  away,  and  lodging  in  the  minute 
vessels,  they  probably  form  other  cellular  or  cavern- 
ous structures  like  the  parent  growth.     Sections  of 
young  cavernous  tumours  have  been  described  m  which 
the  similarity  to  gland  acini  was  very  marked,  especially 
as  the  lumina  in  some  cases  were  filled  in  addition  with 
a  gelatinous  material.*    Cavernous  tumours  have  been 
described  in  the  penis  ;    similar  formations  have  also 
been  well  described  in  the  ovary,  arising  both  from  the 
vascular  endothelium,  and   leading  to    a  cavernous 
structure  ;  and  from  what  the  authors  call  lymphatic 
epithelium  leading  to  cavernous  lymphomata. 

Lastly,    Langhans   many  years   ago    described  a 
rapidly  growing  cavernous  angioma  of  the  spleen,  in 
which  the  growth  seemed  to  be  centred  in  the  pro- 
liferating endothelium  ;  what  appeared  to  be  secondary 
growths  were  found  in  the  liver,  they  were  very  cellular, 
and  could  be  traced  to  start  from  the  walls  of  the  portal 
and  hepatic  veins ;  in  all  cases  cavernous  dilatation  and 
atrophy  of  the  intervening  trabecular  followed  rapidly 
upon  the  peripheral  cell  growth.     Unaware  of  the 
preceding  case,  I  had  come  to  the  conclusion,  from 
sections  of  hepatic  nczvi,  that  at  least  some  cavernous 
nffivi  of  the  liver,  and  probably  of  other  organs,  were  in 
reality  endothelial  new  formations,  occurring  in  a  multiple 

°  This  peculiarity,  if  genuine,  naturally  reminds  one  of  the  fact 
previously  observed  of  the  hyaline  and  colloid-like  changes  in 
angiomata. 
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form  or  capable  of  metastasis.*    To  some  of  the  above 

rr„frce  win  be  ^  -  ^  *«*  «  u 

Extra  vascular  endotheliomata  angio-sarcomata 
Two  o       of  tumours  have  been  described,    z   El  ' 

thehal-hke  tumours  which  grow  into  the  stroma  and 
are  su       ed  tQ  ^  ma  and 

endo  helmm.  2.  Tumours  which  take  the  form  of  a 
cyhndnca.  epithelial  investment  to  a  minute  vesTel  and 
£  branches.    Reference  has  ahead,  been  made  to  thi" 

/Simple  adenomata. 

Gland  Tomooes  rtT"1  aden0ma'  C°'Umnar  ePf- 

thehoma,  sc.rrhus  and  encepha- 

loid. 

Cystic. f 

Examples  of  the  gland  tissues  are  tho  *  u 
Sweat,  and  Mammary  .lands     c    7    r  uSebaCe0US> 
J*  and  Respirator^.  ^ 

Ss&ci  sr7^^  £=s 

regions.    In  addition  to  these  it 

bear  in  mind,  just  as  L,  7  ""P"'31"  4° 

epithelial  surface"  that  £  °f  the  tl~  * 

which  m  y  ^  "Umer0US  and 

or  carcinomatous  gYow Z7  £  ^  ^  "«* 

the  WWto,  body  IJpl1    Ex,amPles  of  these  are 
*  3nd  P,"»yngeal  diverticulum  (cystic, 
°  M'Kee  in  the  "Trans  Ro 

describes  muI,ip,e  endotheliomas  oflh  n  T      Ire'and'  ,8S* 
t  Cystic  formations  win  be  d  el  e  d  """^ 
I  Further  infection  wi,i  ^  ^7^  ^ 

formations.  S        "  the  chaPter  on  congenital 


07.     ATYPICAL  COLUMNAR  EPITHELIOMA  DERIVED 
FROM  UTERINE  GLANDS. 
1.  The  cancer  cylinder. 
Ob),  i  in-  without  eyepiece.  (Logwood), 


Fig,  08.   S1BA0HOU8  ADENOMA  (Lipoma 


D  OF  NOSE 


L  Epithelium. 
9    'Hand  acini. 

3.   Points  close  to  the  position  of  some  demodices  iblliculorum. 
<)bj.  1  in.,  without  eyepiece.  (Logwood). 
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adenomatous  and  hyperplastic,  dermoid  and  carcino- 
matous tumours).    Pineal  gland  (adeno-sarcoma,  cysts 
and  dermoid  growths).    Thyreo-glossal  duct  (dermoid 
and  cystic  tumours);  Accessory  thyroids,  supra-  and 
prse-hyoidal,  &c.  (hyperplasias  and  adenomata).  All 
the  above  remains  are  derived  from  epiblast.  The 
Urachus    (cysts)'.      Vitello -intestinal  duct  (adenomata, 
cysts  and  columnar  teratomata).     Post  anal  gut  or 
Luschka's  gland  (adenomata  and  columnar  teratomata) . 
Ovarian  region— Hydatid  of  Morgagni,  Epoophoron, 
Wolffian   duct   and  Paroophoron    (adenomatous  and 
cystic    formations).      Testicular    region— Hydatid  of 
Morgagni,    Miiller's   duct,   Paradidymis  or  organ  of 
Giraldes  (adenomata  and  cysts).    Accessory  Suprarenals 
which  have  an  extensive  distribution  (adenomata,  car- 
cinomata,  cysts?).    Hepatic  and  Prostatic  rests.  Many 
of  these  examples  clearly  show  that  in  the  formation  of 
special  organs  and  glands,  parts  are  apt  to  become  de- 
tached from  the  main  mass. 

Irritation  and  Chronic  inflammation  play  a  most 
important  part  in  the  production  of  hypertrophic, 
adenomatous  and  cystic  changes,  and  examples  are  to 
be  seen  in  almost  every  chronically  inflamed  or  irritated 
glandular  surface  or  organ.  Many  of  these  conditions 
are  precancerous,  proceeding  to  carcinoma.  Thus  in 
the  Kidney — in  chronic  nephritis,  cystic  and  adenomatous 
growths  are  frequent.  In  the  Liver  the  bile  ducts  may 
proliferate  and  become  cystic  as  a  result  of  chronic 
inflammation  and  the  presence  of  parasites,  whilst  in 
the  gall  bladder  or  larger  ducts  as  the  result  of  the  irri- 
tation of  a  stone,  a  hyperplastic  condition  may  pass  into 
the  cancerous.  In  the  Uterus  and  Tubes,  as  a  sequence 
of  chronic  endometritis  or  salpingitis,  hyperplasia  and 
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adenoma  are  very  common  ;  in  the  uterus,  in  addition, 
a  glandular  cancer  may  occur,  fig.  66.  In  chronically 
inflamed  Lung,  both  the  small  glands  of  the  bronchi 
and  the  alveoli  are  the  seat  of  cystic,  papillomatous  and 
adenomatous  changes.  In  the  Alimentary  canal,  the 
formation  of  cystic,  adenomatous  and  carcinomatous 
states  stands  in  direct  relationship  to  chronic  inflamma- 
tion and  irritation.  Lastly,  papillomatous  and  polypoid 
conditions  of  glandular  surfaces  predispose  to  tumour 
formation. 

Hypertrophy  and  Adenoma  of  Sebaceous  Glands. 
— These  conditions  are  very  frequent,  and  occur  either 
locally,  as  in  "Lipoma  nasi"  (Acne  rosacea)  or  multiple, 
scattered  over  the  body  ;  usually,  however,  they  are 
more  often  limited  to  the  head  and  neck.  Occasionally 
on  the  scalp  they  attain  a  great  size.  Fig.  68  is  a  sec- 
tion through  a  "  lipoma  nasi."  Dipping  down  from  the 
epithelium,  i,  is  a  sebaceous  gland,  2  and  3,  very  con- 
siderably enlarged  and  racemose  or,  as  it  is  said,  adeno- 
matous. The  connective  tissue  stroma  is  not  infil- 
trated except  in  the  immediate  vicinity  of  the  vessels  ; 
in  some  cases  the  latter  are  considerably  engorged 
giving  a  characteristic  red  appearance  to  many  of  the 
"Lipomata."  The  skin  is  normal.  Frequently  the 
mouths  of  the  acini  become  plugged  and  true  sebaceous 
cysts  in  every  stage  of  development  may  be  readily  studied. 
Acarus  folliculorum  I  have  invariably  found  present  in 
large  numbers  and  in  all  stages  of  development.* 

Hypertrophy  and  Adenoma  of  Sweat  Glands. — A 
group  of  sweat  glands  may  hypertrophy,  and  their  mouths 
may  be  visible  as  they  lie  grouped  together  on  some  small 

<:i  The  acarus  may  in  some  of  these  cases  be  pathogenic,  see 
chapter  on  Parasites. 


Fig   00.    FIBRO- ADENOMA  OF  MAMMA. 

The  large  slit-like  acini  are  very  conspicuous,  and  contrast  well 
wich  the  normal  gland  tissue  represented  at  1,  and  the  malignant 
overgrowth  represented  at  2,  in  ihe  fig.  below. 

Obi.  1  in.,  without  eyepiece  (liogwood.i. 


Pig.  7U    K  A  KIjY  AcTNOlis  CANCER  OF  MAMMA 
1    Slightly  alterer!  mammary  acini. 
6.  Commencing  malignant  o-orgrowih  of  acini 
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patch  of  skin,  which  is  often  more  hairy  and  elevated 
than  that  which  surrounds  it.  Sometimes  a  genuine 
adenomatous,  or  adeno-cystic  change  occurs  and  a 
large  tumour  results.  Both  sebaceous  and  sweat  gland 
tumours  give  rise  to  carcinomata. 

Adenoma  and  Carcinoma  of  the  Mamma.— Adenoma. 
The  adenomata  are  circumscribed  tumours,  which  in 
the  majority  of  cases  appear  to  have  been  early  cut 
off  from  all  outgoing  ducts.  They  vary  greatly  in 
structure  both  as  regards  the  amount  and  nature  of  the 
glandular  and  fibrous  tissues  respectively.  The  follow- 
ing serve  as  examples  of  the  leading  types.* 

1.  Acinous  type.— The  tumour  is  largely  composed 
of  groups  of  branching  gland  acini  which  differ  but 
slightly  from  the  normal,  being  if  anything  more  cellu- 
lar. The  connective  tissue  around  is  not  much  altered 
and  in  general  the  appearance  is  such  as  would  be 
presented  by  an  increase  of  the  condition  represented  at 
i  in  Fig.  70. 

2.  Duct  or  Tubular  type. — Scattered  or  more  or 
less  grouped  are  numerous  dilated  gland  channels  or 
small  cystic  spaces,  which  are  for  the  most  part  lined 
by  a  single  layer  of  columnar  or  cubical  secreting 
epithelium.  The  stroma  may  consist  of  a  fibrous 
spindle  celled  growth. 

3.  The  fibro- adenoma  is  the  common  adenoma  which 
is  represented  in  Fig.  69.  The  gland  acini  are  drawn 
out  and  slit-like,  or  they  are  irregularly  branched 
and  compressed.  The  stroma  is  very  abundant  and 
composed  of  a  fine  spindle  celled  connective  tissue. 

0  The  adenoma  of  the  breast  may  be  considered  as  probably 
derived  either  from,  I,  adenomatous  change  in  normal  mammary 
tissue;  2,  from  accessory  mammae;  or  3,  from  portions  of  gland 
tissue  accidentally  cut  off  from  the  rest. 
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From  the  above  other  varieties  proceed.    Thus  the 
cystic   condition   may   become   most   marked   as  in 
cystic  adenoma;  the  cysts  may  be  further  the  seat  of 
intra-cystic  growths   of  various  kinds,  either  delicate 
and  papilliform,  or  large  and  polypoid,  fibrous  or  glan- 
dular structures.     The  stroma    may   constitute  the 
chief  portion  of  the  tumour  and  may  be  either  hard 
(fibroma)    or   soft  and  very  cellular  '  (fibro-sarcoma). 
Lastly  the  gland  epithelium  may  tend  to  spread  irregu- 
larly into  the  surrounding  stroma  and  to  pass  into  the 
condition  of  carcinoma  as  in  Fig.  70,  where  it  will  at 
once  be  seen  that  there  is  a  great  difference  between 
the  gland  tissue  at  i,  and  that  at  2  ;  in  the  former 
situation  the  acini  are  grouped  into  almost  normal 
lobules,  in  the  latter  (2)  the  acini  form  large  lobed 
masses  of  proliferating  cells,  which  push  into  the  sur- 
rounding stroma.    At  some  parts  of  the  tumour,  as  in 
Fig.  71,  the  early  stages  of  the  gland  cell  proliferation 
may  be  seen;   at  2  for  instance  the  lumina  are  still 
preserved,  whilst  in  the  neighbourhood  of  1  the  acini 
are  masses  of  proliferating  cells.    These  changes  are 
cancerous  and  the  resulting  growth  is  atypical,  that  is 
to  say  it  does  not  follow  closely  the  parent  form,  yet  it 
is  much  more  typical  than  some  forms  to  be  presently 
considered,  since  it  retains  a  more  or  less  acinous  out- 
line ;  from  this  circumstance  it  has  received  the  name 
acinous  cancer  of  the  mamma.    More  rarely  a  typical 
form    does   occur,    a    malignant   adenoma   or  typical 
columnar  epithelioma,  which  resembles  in  structure  the 
duct  adenoma  and  has  received  the  name  of  duct  or 
villous  cancer  of  the  mamma. 

Of  all  the  forms  the  most  atypical  are  the  scirrhus  and 
encephaloid  cancers. 


Fig.  71.   ACINOUS  CANCER  OF  MAMMA 

1.  ProliforatinA  gland  cells. 
•2.  Duct  lumen. 

Obj.  \  in.,  without  eyepiece.  (Logwood). 


Fift.  l-Jt    fJOIHRHUB  CANCKU  OF  UREAS  1 
1.  Cancer  cell  groups. 
Obj,  i  in.,  without  oyupicice    i Logwood'. 
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Scirrhus  cancer  Fig.  72.— This  is  the  harder  variety 
of  the  two  and  is  characterised  by  an  ever  extending  and 
exceedingly  irregular  branched   or   alveolar  growth, 
which  travels  along  the  lymphatic  slits  and  channels. 
The  amount  of  actual  gland  tissue  is  often  very  small 
(atrophic  scirrhus),  yet  the  changes  wrought  in  the 
surroundings  may  be  very  great.    At  the  margin  of  the 
tumour  there  is  a  slight  cell  proliferation  in  the  stroma, 
but  further  in  this  gives  place  to  a  dense  and  often 
structureless  scar-tissue  which  contracts  ;  in  doing  this 
it  drags  upon  and  puckers  the  skin  ;  it  drags  upon  the 
surrounding  muscle  fibres,  glands,  fat  and  other  struc- 
tures and  speedily  causes  their  atrophy  and  disappear- 
ance, and  owing  to  the  same  causes  the  centre  of  the 
tumour  itself  atrophies. 

Encephaloid  cancer  Fig.  73.— In  this  variety  the  alveoli 
are  much  larger  and  the  inter-alveolar  partitions  (i) 
very  thin  ;  comparison  between  both  varieties  is  there- 
fore striking,  though  of  course  there  are  all  transitions. 
It  grows  rapidly  and  as  rapidly  tends  to  necrose  in  the 
older  parts. 

In  both  forms  of  cancer  the  cells  vary  ;  they  may  be 
large  or  small,  or  numerous  multi-nucleated  corpuscles 
may  be  present.  Metastasis  first  occurs  in  the  nearest 
lymphatic  glands  (the  axillary),  and  these  form  the 
centres  of  fresh  growths  which  infiltrate  the  surround- 
ing vessels  and  nerves  and  often  cause  their  complete 
matting;  metastases  in  the  liver,  bones,  &c,  are  more 
cellular  and  softer  than  in  the  glands. 

Uterus,  glandular  hyperplasia,  adenoma  and  cancer. 

Hyperplasia. — In  chronic  endometritis  there  is  general 
connective  tissue  and  vascular  hyperplasia,  and  hyper- 
plasia of  the  muscle  fibres,  of  the  glands  and  covering 
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epithelium  ;  this  overgrowth  may  lead  to  the  formation 
of  a  villous  or  polypoid  condition,  the  processes  being 
covered  by  a  single  layer  of  proliferating  cells,  or  as 
previously  remarked  by  a  stratified  epithelium.  The 
gland  proliferation  leads  to  an  adenomatous  condition 
in  which  new  crypts  and  small  cysts  are  formed.  From 
this  glandular  hyperplasia  two  principal  cancer  forms 
may  proceed,  the  one  a  malignant  adenoma  and  there- 
fore typical,*  the  other  atypical. 

Malignant  adenoma,  typical  columnar  epithelioma 
Fig.  74. — In  the  figure  the  crypts  are  uniformly  cystic, 
at  other  places,  however,  they  had  assumed  papilloma- 
tous forms  exactly  as  in  fig.  75  a  section  taken  from  an 
intestinal  tumour.  The  growth  which  arose  from  the 
os  had  deeply  penetrated  into  the  uterine  tissues,  and 
the  section  shows  that  this  tissue  is  very  cellular. 

Atypical  epithelioma. — Fig.  66  shows  what  has  already 
been  pointed  out,  the  commencement  from  the  gland 
crypts  of  a  glandular  cancer  composed  of  large  branch- 
ing epithelial  cylinders.  It  is  quite  a  distinct  type  to 
the  preceding. 

Alimentary  Tract. f — Hyperplasia,  adenoma  and  can- 
cer.— A  diffuse,  villous  or  polypoid  hyperplasia  of  the 
mucous  membrane  of  the  stomach  and  intestines  is 
very  commonly  met  with  in  chronic  inflammations, 
such  as  ulceration,  simple  or  specific,  dysentery,  &c. ; 
in  these  conditions  the  adenomatous  and  cystic  changes 
may  also  be  extremely  marked. 

•  There  is  always  the  strong  possibility  that  here  and  elsewhere 
these  typical  repetitions  of  the  parent  structure  are  derived  from 
congenital  rests. 

f  See  Hauser,  "Das  Cylinderepithel-carcinom  des  Magens  u. 
des  Dickdarms,"  1890,  for  very  comprehensive  illustrations  and  text. 
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1.  Connective  tissue  stroma. 

2.  Epithelial  mass. 

Obj.  J  in  (Carmine). 


74,    MALIGNANT  (EDEMA  OV  UTERUS 
I 
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Malignant  adenoma  or  typical  columnar  epithelioma 
is  well  represented  in  Fig.  75,  taken  from  a  rectal 
tumour  close  to  the  anus,  a  spur  of  the  anal  epidermis 
being  seen  at  i.    The  malignant  gland  crypts  are  both 
simple  and  papillomatous  and  are  lined  by  a  mucous 
secreting  epithelium.    The  stroma  is  infiltrated.  Tu- 
mours similar  to  this  one  are  frequent  in  the  upper 
portion  of  the  rectum,  at  the  ileo-cascal  valve  and  at  the 
pylorus.*    In  the  atypical  epitheliomata  the  crypts  form 
solid  epithelial  masses  which  spread  into  the  surround- 
ing tissues.    Metastasis  occurs  with  extreme  frequency 
in^the  liver,  and  the  secondary  growths  may  far  out- 
grow the  primary  in  size ;   those  of  the  malignant 
adenomata  are  more  typical,  but  the  others  are  like 
that  represented  in  Fig.  76  where  the  cancer  alveoli  are 
very  large  and  solid.     This  figure  further  shows  the 
effect  of  the  growth  upon  the  liver  substance  ;  thus  in 
the  large  trabecula  I,  the  majority  of  the  liver  cells 
have  disappeared  and  their  place  has  been  occupied  by 
fibrous  tissue  ;  if  the  growth  is  very  rapid  the  cells  are 
merely  pressed  together  and  atrophied.    The  liver  is 
the  easiest  place  in  which  to  study  metastasis  ;  cancer 
emboli  may  often  be  observed  in  the  portal  vessels, 
some  adherent  to  their  walls,  others  penetrating  into 
the  liver  substance  ;  or  conversely,  growths  in  the  liver 
may  penetrate  into  the  portal  and  hepatic  veins  and 
form  polypoid  projections  from  their  walls. 

On  the  nature  and  changes  in  the  stroma  which 
surrounds  the  Tumour. — These  correspond  in  general 
with  those  met  with  in  the  other  tumour  classes  and 
they  may  be  thus  briefly  outlined  and  arranged. 

i.  In  a  certain  class  the  stroma  resembles  that  of  a 
°  See  note  on  preceding  page. 
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simple  fibroma  or  spindle  celled  sarcoma,  and  gland  and 
stroma  develop  hand  in  hand,  as  for  example,  in  adeno- 
fibroma  (fig.  6g),  adeno-sarcoma,  cysto-sarcoma,  typi- 
cal malignant  adenomata,  &c.  Rests  (pomp,  enamel 
germ  tumours)  are  prone  to  this  change  and  numerous 
examples  are  found  in  the  ovarian  and  mammary 
regions,  &c. 

An  interesting  variety  occurs  when  the  fibrous  change 
is  restricted  to  the  immediate  vicinity  of  the  acinus,  as 
it  throws  light  upon  the  formation  of  certain  fibromata 
(pomp,  neuro-  and  angio-fibromata). 

2.  In  another  class  associated  with  chronic  irritation 
there  is  general  hyperplasia  of  connective,  vascular, 
muscular  and  glandular  tissue,  but  that  of  the  glandular 
element  is  the  most  striking.  If  the  glandular  change 
becomes  malignant,  then  atrophy  soon  follows  the  hyper- 
plasia in  the  other  tissues. 

At  the  periphery  of  the  slow  growing  scirrhus  there 
is  but  a  slight  proliferation  of  the  connective  tissue 
elements  ;  there  is  nevertheless  a  marked  condensation 
and  contraction,  which,  as  previously  remarked,  produces 
widespread  atrophy  (comp.  forms  of  chronic  inflamma- 
tion in  the  liver,  notably  the  syphilitic). 

3-  The  gland  cells  may  give  rise  to  a  hyaline  or 
mucous  change  in  their  immediate  vicinity ;  if  the 
hyaline  material  uniformly  surrounds  the  epithelial 
cylinders,  the  tumour  is  called  cylindromatous,  a  form 
already  noted  under  skin  cancers  and  angiomata.  The 
best  examples  of  cylindromata  are  afforded  by  the  gland 
cancers  of  the  alimentary  tract,  where  the  structureless 
material  either  surrounds  an  alveolus  or  is  distributed 
as  balls  and  cylinders  in  the  alveolus.  The  cells  may 
secrete  a  colloid  material  into  the  crypt  lumina. 


COLUMNAR  EPITHELIOMA  OF  RECr 

1.  An  epithelial  process  from  skin  of  anus 
•2.   A  papillomatous  £land  crypt. 
Obj.  I  in.,  without  eyepiece  [Logwood:. 
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Chapter  IX. 
CYSTS. 

In  the  following  list  little  attempt  at  a  classification  is 
made  ;  cysts  showing,  or  tending  to  show  certain  points 
in  common,  being  simply  grouped  together. 

1.  Cysts  in  Tumours. 

2.  Cysts  derived  from  epithelial  inclusions,  sinus,  duct  and 

gfland  rests. 

3.  Cysts  of  the  ovary  and  testis. 

4.  Cysts  of  the  urinary  system. 

5.  Cysts  of  the  breast,  liver,  pancreas,  salivary  glands  and 

thyroid. 

6.  "  General  cystic  degeneration." 

7.  Bursal,  synovial  and  serous  cysts. 

8.  Lymphatic  and  vascular  cysts.    Cystic  hygroma. 

9.  Cysts  of  mucous  membranes. 

10.  Cysts  of  the  skin  and  epithelial  appendages. 

i.  Cysts  in  Tumours. — As  the  occurrence  of  cysts 
in  tumours  was  referred  to  several  times  in  the  pre- 
ceding chapter  only  a  few  additional  remarks  are 
necessary.  Cysts  are  often  found  in  fibrous  and  car- 
tilaginous tumours  (cystic  fibromata  of  uterus  and  of 
bone)  and  there  appears  some  evidence  to  support  the 
view  that  in  some  cases  at  least  of  general  cystic  disease 
of  bones*  the  cysts  are  derived  from  cartilage  rests.  In 
these  cases  the  cysts  appear  to  commence  as  clefts  in 
the  fibrous  or  cartilaginous  tissue  which  widen  and  at 
the  same  time  acquire  a  more  or  less  complete  epithe- 

0  Information  is  needed  to  know  whether  in  all  these  cases  the 
membrane  bones  of  the  skull  are  exempt. 
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lial  lining.  This  remarkable  tendency  of  "rests"  to 
give  rise  to  cystic  growths  is  further  illustrated  in  the 
next  and  some  of  the  subsequent  groups. 

2.  Cysts  derived  from  epithelial  inclusions, 
sinus,  duct  and  gland  rests. — These  tumours  con- 
stitute a  most  important  group  of  cysts  which  throw 
much  light  upon  the  aetiology  of  tumours  generally  as 
the  following  examples  show. 

Both  the  pineal  gland  and  the  posterior  lobe  of  the 
pituitary  body  are  formed  as  tubular  outgrowths  of  the 
second  cerebral  vesicle.  In  the  former  the  follicular 
spaces  which  are  lined  by  ciliated  epithelium  tend  to 
become  obliterated.  In  the  latter  a  small  persistent 
ciliated  space  is  occasionally  encountered.  It  is  pro- 
bable that  early  in  embryonic  life  the  fcetal  scalp  may 
contract  an  adhesion  to  the  pineal  body  and  that  thus 
epithelial  rests  may  remain  adherent  to  this  rudimen- 
tary structure  when  the  cranium  forms.  On  the  other 
hand  a  buccal  diverticulum — Rathke's  pouch  does 
actually  grow  up  to  the  infundibulum,  and  gives  rise 
to  an  acinous  gland-like  structure  which  forms  the 
anterior  lobe  of  the  pituitary  body.  The  gland-like 
portion  persists  resembling  the  thyroid  in  its  colloid 
secretion,  but  the  pouch  disappears  ;  traces  however 
may  no  doubt  persist,  not  only  in  the  posterior  wall 
of  the  pharynx  where  they  may  give  rise  to  a  stratified 
or  perhaps  ciliated  epithelial  cyst,  but  also  attached 
to  the  pituitary  body  in  the  interior  of  the  skull. 
Agreeing  with  the  above  statements,  simple  columnar 
lined  cysts  have  been  found  in  the  pineal  and  pitui- 
tary bodies,  whilst  in  the  latter  ciliated  cysts  have  been 
recorded.  In  both  stratified  epithelial  cysts  have  been 
found,  having  in  the  case  of  the  pineal  body  all  the 
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constituents  of  the  skin  of  the  scalp-hair,  sebaceous 
glands,  smooth  muscular  fibres  and  fat.  Lastly,  the 
anterior  lobes  of  the  pituitary  body  are  often  the  seat 
of  an  adenomatous  hypertrophy,  less  frequently  colloid 

cysts  are  found.* 

The  lingual  sinus  may,  though  obliterated  superficially, 
fail  to  be  so  deeper  down,  and  persisting,  be  the  cause 
of  a  stratified  epithelial  cyst,  or  as  it  is  also  stated 
of  a  ciliated  one,  at  the  root  of  the  tongue. 

The  branchial  sinuses  are  a  frequent  source  of  der- 
moid cysts;  cysts  moreover  which  may  contain  in- 
numerable teeth  (horse  and  sheep  especially).  This 
circumstance  is  rendered  interesting  owing  to  the  fact 
that  teeth  are  normal  to  the  branchial  arches  of  some 
fish.t 

Persistent  remains  of  the  vitello -intestinal  duct  are 
most  probably  the  cause  of  some  of  the  cysts  found 
occasionally  in  the  region  of  the  umbilicus,  in  the 
mesentery  and  close  up  to  the  ileum.  They  may  be 
lined  by  columnar  ciliated  epithelium,  or  with  crypts  of 
Lieberkiihn  and  possess  a  smooth  muscular  coat  and 
nerve  fibres  ;  the  contents  may  be  mucous. 

Remains  of  the  post-anal  gut  very  probably  furnish 
many  of  the  glandular  cystic  tumours  of  the  coccyx. 
It  is  quite  possible  also  that  the  vascular  coccygeal  gland 
may  be  the  source  of  a  few.  On  the  other  hand  rem- 
nants of  the  neural  canal  and  meninges  may  be  the 
source  of  other  coccygeal  cysts  whether  ciliated  or  not. 

In  the  following  groups  it  will  be  seen  how  remains 


*  In  the  succeeding  chapter  further  information  is  given  as 
regards  other  tumours  of  these  bodies. 
■\  A  fact  pointed  out  by  Dr.  Ord. 
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of  the  Vrachus,  Wolffian  and  MMler's  ducts  give  risP 
to  cystic  growths.  8  I,se 

3-  Cysts  of  the  Ovary  and  TEST.s.-Cysts  of  rt, 
ovary  and  ovarian  region  are  very  frequent^  .  ^ 
enormous  proportions.  h 

Fig.  77  depicts  a  small  portion  of  a  huge  cystic  ade 
nomatous  ovarian  tumour.    The  stroma  (2)  £1  „ 
composed  of  spindle  cells  and  the  lining  t  L  ,  7 
columnar  cells;  owing  to  the  harden^  i  ^thf 
»n.ng  and  stroma  have  separated  from  on  anXr 

The  epithelial  wall  of  ovarian  cysts  varies  it  ml'  u 
co  umnar  as  ahove,  cuhioa,,.  flattened,  cS&££ 
The  contents  are  very  freauentlv  ,  11  -j  atl 
ti-es  thin,  being  composedV fl  ^eL  t     ?  ^ 
e  case  of  the  dermoid  cysts  the  ce^^ 

Rupture   occasionally   occur,   w^   ,-  • 
*■  '-g  epithelial  Lis  an  pI J  ,  ^—f0"  °f 
quent  growth  on  the  peritoneum  If  C°nSe" 
Piilomatous,  cauliflower    col"  d      „  '"T^'6  Pa" 
formations.  "  3nd  othw  epithelial 

With  regard  to  the  starting  noinf  nf  „  • 
Undoubtedly  the  Graafian  fol^l  T"*  ^  '~ 
and  cases  are  recorded  H,  ,       7    eC°me  C>'st,'e. 

-e  growth"  an  o  ;hi;S°hCaled  "  °^  *  «~ 
«>e  dilated  fo„icles.  °™  were  found  in 

"ust  be  attributed  both  ^  urn      T  f°"ideS  °Va 
moU  cysts  with  their  simple  strati ,  mUlti'0CUlar 
teratoid  formations.  st,atlfied  hnmg  or  complex 

Indirectly  related  to  flip  r  c 

cases ^  of  cystic  corpora  l^ofltrr''6'^ 
~  of  the  Wolffim  bBiy  Z,tZ^ 


Fi$.  77     PAPILLOMATOUS  OVARIAN  CYST. 
1.  Glandular  lining  of  cyst,  which  has  contracted  away  from  the 
very  cellular  stroma,  2 
Obj.  I  m.,  without  eyepiece  (Logwood) 


Kig.  78.   ACUTE  CYBTIO  CHANGE  IN  KIDNE 
11  Cystic  Bowman  b  capsule 

CVtai  1  in  without  eyepiece.    (Eofline  and  Logwood 
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the  tubular  portion  and  duct  (epoophoron  or  parovari- 
um), and  the  more  gland-like  portion  (paroophoron) 
are  the  source  of  a  great  many  ovarian  cysts.  This 
origin  may  be  attributed  with  considerable  certainty  to 
some  ciliated,  hilum  and  broad  ligament  cysts.  But  in 
our  present  state  of  knowledge  it  would  be  unwise  to 
say  what  are  Graafian  and  what  are  Wolffian  cysts. 

In  the  case  of  certain  cysts,  often  dermoid,  found 
either  on  the  broad  ligaments,  on  the  omentum  or  else- 
where on  the  peritoneum;  the  possibility  of  stray 
oophoritic  rests  as  a  cause  of  these  must  not  be  over- 
looked. 

In  the  vagina  Gartner's  duct,  the  remnant  of  the 
Wolffian  duct,  is  not  uncommonly  the  cause  of  cysts. 

Cysts  of  the  Testis.— Excluding  the  common  hy- 
droceles of  the  sheaths  of  the  testis,  there  are  several 
varieties  of  cysts  worthy  of  note.  Thus  they  may  be 
simple  or  multilocular  and  be  imbedded  in  a  fibrous 
or  very  cellular  (sarcomatous)  stroma;  cartilage  and 
striated  muscular  fibres  are  occasionally  present. 
They  may  be  lined  by  columnar,  ciliated  or  rarely 
by  stratified  epithelium  and  examples  of  dermoid  cysts 
have  been  recorded. 

Spermatozoa  form  the  most  important  elements  in 
the  contents  of  some  of  the  cysts.  Lastly,  amongst  the 
interesting  tumours  of  the  retained  testicle,  cystic 
growths  occupy  a  place. 

In  considering  the  origin  of  the  above  cysts,  the 
spermatic  tubes,  Wolffian  body  and  duct,  Midler's  duct  and 
lastly  remains  of  ovarian  tissue  must  be  considered,  as 
the  following  examples  tend  to  show  : — 

In  a  case  of  Androgynia  with  well  developed  testicles, 
one  of  the  ovaries  was  replaced  by  a  large  cystic  dermoid 
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growth.  The  possibility  therefore  of  a  portion  of  ovarian 
parenchyma  remaining  and  travelling  down  into  the  scro- 
tum with  the  testis,  and  of  afterwards  giving  rise  to  a 
dermoid  cyst,  is  obvious.  How  far  the  simple  strati- 
fied cysts  are  derived  from  adult  spermatic  tubes,  how 
far  from  spermatic  tube  rests  which  have  failed  to 
unite  with  Wolffian  duct  tubes,  it  would  be  difficult  to 
say.  But  that  the  common  sperm-containing  cysts  owe 
their  origin  to  these  rests  seems  to  us  very  probable  ; 
indeed  Paget  long  ago  suggested  that  in  these  cysts  the 
spermatozoa  were  secreted  by  the  lining  membrane. 
The  Wolffian  body  enters  largely  into  the  composition  of 
the  testicle  and  is  without  doubt  the  cause  of  many 
cystic  formations  ;  simple  examples  are  the  cysts  of  the 
organ  of  Giraldes.  The  hydatid  of  Morgagni  and  other 
rests  of  Miiller's  duct  are  possible  sources  of  cysts. 

The  stroma  of  ovarian  and  testicular  cystomata  is 
commonly  composed  of  an  abundant  new  growth  of 
cellular  tissue,  myxomatous,  fibrous,  spindle  or  round- 
celled  ;  for  this  reason  the  tumours  are  often  called 
cystic  sarcomata,  but  though  local  recurrence  of  the 
tissue  may  occur,  metastasis  of  the  stroma  is  very  rare. 
The  comparatively  frequent  presence  of  cartilage,  es- 
pecially in  testicular  tumours  and  of  sometimes  even 
striped  muscular  fibres,  tends  strongly  to  show  that  the 
stroma  is,  equally  with  the  Wolffian  or  other  vestigeal 
glandular  organs,  a  remnant  derived  from  the  tissues  in 
the  neighbourhood  of  the  early  vertebral  column. 

4.  Cysts  of  the  Urinary  System.— This  system 
affords  numerous  examples  of  the  many  ways  of  cystic 
formation.  Thus,  in  many  cases  of  obstruction  the 
bladder  becomes  greatly  dilated,  and  the  walls  instead 
of  being  thinned  often  show  considerable  fibrous  hyper- 
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plasia.     Sometimes   secondary  vesical   diverticula  or 
sacculi   are  formed,  and,  as   has   been   pointed  out 
(Marcus  Beck),  their  walls  may  contain  a  considerable 
amount  of  new  fibrous  and  muscular  tissue.    As  a 
sequence  to  vesical  dilatation  or  from  other  cause  a 
ureter  dilates  and  with  it  the  pelvis  of  the  kidney.  This 
latter  condition  is  known  as  hydronephrosis,  and  in  ex- 
treme  cases  the  kidney  becomes  so  atrophied  and 
altered  that  it  forms  a  mere  fibrous  appendage  or  thick- 
ening on  the  cyst  wall.    Examples  of  pressure  atrophy 
entailing  destruction  of  the  proper  parenchyma  and  its 
substitution  by  fibrous  tissue  are  common  in  glandular 
organs.    As  a  result  of  hydronephrosis,  especially  in 
the  fcetus,  the  collecting  tubules  may  dilate  and  form  a 
cystic   spongework  in  the  pyramids.     The  obsolete 
urachus  furnishes  numbers  of  interesting  cases  where 
cysts  are  found  in  the  anterior  abdominal  wall  between 
the  umbilicus  and  bladder.    Thus  the  cysts  of  the  um- 
bilicus may  be  enteric  or  allantoic. 

Fig.  78  represents  a  most  marked  example  of  general 
cystic  degeneration  of  the  kidney  of  an  adult.  The 
cysts  are  lined  in  places  by  a  flattened  (atrophied) 
cubical  epithelium,  and  they  appear  to  have  originated 
both  in  the  tubules  and  in  Bowman's  capsules,  I 
and  2.  There  is  no  noticeable  fibrous  tissue  over- 
growth, and  appearances  favour  the  view  that  they  are 
retention  cysts  formed  rapidly  by  the  blocking  of  the 
tubes  by  epithelial  debris,  the  result  of  an  acute  ne- 
phritis. 

In  Fig.  79,  on  the  other  hand,  chronic  interstitial 
changes  are  to  the  fore,  and  it  is  in  these  cases  of 
fibroid  overgrowth,  not  only  in  the  kidney  but  in  all 
glandular  organs,  that  cysts  are  so  commonly  found. 
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The  tubes  in  some  part  of  their  course  become  partially 
or  completely  choked  by  the  fibrous  overgrowth  and 
contraction ;  as  a  result  they  dilate  as  represented  in 
an  early  stage  at  2.  The  lining  cells  become  first 
cubical  then  flattened  as  the  cyst  increases.  Occasion- 
ally small  cystic  adenomata  or  cysts  with  intracystic 
papillomatous  formations  are  found,  some  of  which  are 
undoubtedly  derived  from  these  retention  cysts,  but  it 
is  also  probable  that  Wolffian  body  rests  may  be  a 
cause.* 

Lastly,  the  congenital  cystic  kidney  is  one  of  many 
examples  of  intra-uterine  cystic  formation.  The  kidney 
is  in  some  cases  a  huge  collection  of  cysts  with  no 
recognisable  renal  tissue  and  with  very  little  intervening 
fibrous  stroma  ;  at  other  times  it  is  small  and  contracted 
and  there  is  a  very  considerable  overgrowth  of  cellular 
connective  tissue.  The  cysts  are  lined  with  cubical  or 
flattened  epithelium  and  appear  to  be  smooth  walled. 
The  condition  is  often  associated  with  some  renal  or 
other  malformation.  Possible  causes  of  their  origin 
would  include  those  given  above  but  operating  in  intra- 
uterine life,  viz.,  general  nephritis  causing  blocking  of 
the  tubes  either  by  casts  or  epithelial  debris  or  more 
slowly  by  connective  tissue  overgrowth  ;  local  nephritis 
or  overgrowth  of  connective  tissue  spreading  up  from 
the  pelvis  of  the  kidney  and  resulting  from  hydrone- 
phrosis or  perhaps  some  other  cause  ("  Nephro-pyelitis 
fibrosa,"  "  Pyelo-papillitis  fibrosa  ascendens  ")  ;  failure 
of  union  between  the  renal  and  collecting  tubules,  or 
from  rests  of  the  Wolffian  or  supra-renal  bodies. 

<*  Whether  a  supra-renal  rest  can  give  rise  to  a  papillomatous 
formation  seems  to  us  doubtful.  Cystic  supra-renals  are  not 
common. 


Fig.  79.   CHRONIC  INTERSTITIAL  NEPHRITIS 

1.  Glomerulus  with  connective  tissue  cell  proliferation 

2.  Commencing  cystic  dilatation  of  renal  tube. 

3.  Fibroid  glomerulus. 

Obj.  i.  without  eyepiece.    (Eosine  and  Logwood* 
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Fig BMAXjL  EPITHELIAL  CYST  FROM   AN  EPITHELIAL 
TUMOUR  OF  THE  SKIN 

1  The  epithelium  of  surface. 

2  The  cyst. 

Ot.j.  1  iu..  without  eyepiece.  (Logwood). 
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5.  Cysts  of  the  Breast,  Liver,  Pancreas,  Salivary 

GLANDS  AND  THYROID. 

Breast.— During  lactation  attention  is  occasionally 
drawn  to  a  cyst,  the  galactocele ;  it  is  due  to  retention 
of  milk  in  a  duct,  owing  probably  to  a  previous  block- 
ing, the  result  of  chronic  inflammation.  In  later  life 
"involution  cysts"  containing  clear  fluid  are  similarly 
due  to  fibrous  tissue  overgrowth.  There  are  many 
other  examples  of  cysts  of  the  ducts  which  are  lined  by 
cubical  or  flattened  epithelium  and  the  contents  of 
which  vary.  Circumscribed  cystic  tumours  are  fre- 
quent. The  cysts  may  be  smooth  or  papillomatous 
(proliferous  cysts)  and  are  embedded  in  a  cellular 
stroma  which  is  either  fibrous  or  "sarcomatous." 
Appearances  favour  the  view  that  they  arise  from 
lobules  of  the  mammary  gland  cut  off  from  the  main 
mass  at  an  early  period,  or  that  they  are  derived  from 
rests  of  accessory  mammae. 

Liver. — Cirrhosis  owing  to  the  blocking  of  the 
bile  ducts  is  a  frequent  cause  of  cysts,  the  liver  in 
extreme  cases  resembling  a  sponge.  Foreign  bodies, 
such  as  gall  stones  and  parasites,  are  also  a  fertile 
source  ;  the  latter  are  often  associated  with  adenoma- 
tous and  papillomatous  cysts.  Stress  is  laid  by  some 
on  the  formation  of  cysts  from  the  vacuolation  of  the 
liver  cells.  A  ciliated  cyst  is  occasionally  found  at  the 
root  of  the  suspensory  ligament ;  this  suggests  a  con- 
genital origin  from  an  outlying  isolated  liver  rest. 

Pancreas. — Cysts  arise  from  similar  causes  to  the 
preceding.  Concretions  and  parasites  must  not  be 
overlooked.  The  occurrence  of  pancreas  rests  in  the 
adjacent  intestinal  wall  may  be  the  cause  of  cysts  in 
this  region. 
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Salivary  glands.— The  common  retention  cysts  are 
the  ranulce  formed  by  the  blocking  of  the  ducts  from 
within  or  without. 

Thyroid.— The  thyroid  is  a  frequent  seat  of  cystic 
change.  All  stages  from  a  slight  hypertrophy  of  the 
follicles  to  huge  cysts  being  encountered.  Papilloma- 
tous cysts  occur  which  some  regard  as  derived  from 
accessory  thyroids.  The  origin  of  some  of  the  cystic 
hygromata  of  the  neck  from  accessory  thyroids  is  also 
suggested. 

6.  General  cystic  degeneration. — Cysts  are  often 
found  simultaneously  in  the  liver  and  kidneys,  or  in 
the  kidneys,  lungs,  liver,  muscular  fibres  of  heart  and 
brain,  or  in  other  combinations.  Occasionally  they 
bear  a  close  resemblance  to  one  another,  and  this  has 
suggested  a  parasitic  or  metastatic  origin.  There 
seems  some  evidence  in  favour  of  both  views ;  but 
they  are  not  common  causes  and  most  frequently  the 
association  is  purely  accidental. 

7.  Bursal,  Synovial  and  Serous  cysts. — These 
form  a  natural  group  of  cysts,  often  spoken  of  as  exu- 
dation cysts.  Many  of  them  are  closely  related  to  the 
lymphatic  system  and  to  the  large  group  of  cysts  de- 
rived from  it,  viz.,  the  cystic  hygromata.  They  may 
arise  from  dilatation  of  pre-existing  cavities,  or  from 
distension  and  outgrowth  of  diverticula  which  may 
either  retain  their  connection  with  the  mother  cavity  or 
become  shut  off,  or  they  may  arise  from  remains  of 
former  cavities. 

Bursal  cysts. — A  bursa  may  enlarge  and  become 
cystic  from  long  continued  "  intermittent  pressure," 
and  in  addition  its  wall  may  greatly  thicken.  A  new 
bursa  may  readily  form  over  a  pressure  spot,  a  simple 
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example  being  that  which  sometimes  appears  beneath  a 
corn.  In  these  cases  it  is  probable  that  a  lymph  space 
dilates,  and  that  its  endothelial  cells  proliferate  and 
form  a  complete  lining,  shutting  it  off  from  direct 
communication  with  the  rest  of  the  lymphatic  system. 

Synovial  cysts.— A  joint  cavity  or  a  synovial  diver- 
ticulum leading  away  from  it  often  becomes  distended, 
and  the  same  may  be  said  in  the  case  of  tendon 
sheaths.    The  special  cysts  which  frequently  arise  in 
connection  with  the  latter  are  termed  ganglia,  they  may 
or  may  not  retain  their  connection  with  the  sheath.  In 
the  neighbourhood  of  the  knee  and  other  joints,  isolated 
synovial  cysts  are  frequently  encountered.    They  are 
derived,  at  some  time  or  another,  from  outgrowths  of 
the  synovial  cavity  or  synovial  sheaths  of  the  adjacent 
tendons ;   and  the  admirable  dissections  of  the  knee 
joint  by  Prof.  Poirier  show  how  readily  the  necks  of  the 
very  minute  saccular  diverticula  which  are  normally 
connected  with  the  joint  and  adjacent  tendon  sheaths 
might  become  occluded. 

Serous  cysts. — This  group  includes  both  the  cysts  of 
the  pleura,  pericardium  and  peritoneum,  and  those  of 
the  cerebro-spinal  membranes,  ventricles  and  spinal 
canal. 

Cysts  probably  very  often  arise  from  cutting  off  of 
diverticula  of  the  peritoneum,  pleura  and  pericardium. 
An  interesting  example  is  the  femoral  cyst  which  pro- 
bably originates  from  a  peritoneal  pouch..  Persistent 
remains  of  the  peritoneum  furnish  two  interesting  ex- 
amples in  the  case,  of  the  cystic  dilatation  of  the  canal 
of  Nuck  and  the  hydroceles  of  the  cord. 

Cystic  protrusion  of  the  membranes  of  the  brain  and 
spinal  cord  are  not  infrequent.    In  the  head  where  they 
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are  called  meningoceles,  the  common  seats  are  occiput, 
root  of  the  nose  and  sella  turcica.  Along  the  spinal 
cord  they  constitute  the  simple  varieties  of  spina  bifida. 
In  the  sacro-coccygeal  region  as  well  as  in  that  of  the 
sella  turcica,  the  protrusions  are  frequently  markedly 
polypoid  and  constitute  one  of  the  numerous  forms  of 
congenital  tumour  which  are  common  to  both  these 
spots.  Dilatation  of  the  ventricles  of  the  brain  {hydro- 
cephalus, anencephalia)  may  be  so  great  as  to  cause 
arrest  of  development  or  atrophy  of  the  cortex  and 
surrounding  nerve  matter.  The  dilated  ventricles  may 
moreover,  as  represented  by  the  ependyma,  form  the 
lining  to  a  meningocele  which  is  then  termed  a 
meningo-encephalocele. 

Similarly  dilatation  of  the  neural  canal  occurs  and  is 
called  syringo-myelus ;  further  the  dilated  canal  may 
form  the  cavity  of  a  spina  bifida  {syringo -myelocele), 
a  thin  layer  of  nerve  matter  forming  one  of  the  coats 
of  the  wall. 

Besides  the  above  cystic  dilatations,  numerous  small 
cysts  are  frequent  in  the  meninges  as  well  as  in  the 
brain  substance  itself;  they  are  perhaps  caused  by 
blocking  of  lymph  spaces. 

A  larger  ciliated  cyst  has  been  described  in  the  brain, 
and  is  probably  due  to  an  early  cutting  off  from  the 
cerebral  vesicles. 

Along  the  spine  small  isolated  cysts  are  occasionally 
found  and  some  may  be  lined  by  ciliated  epithelium; 
they  may  originate  from  early  cuttings  off  of  the  mem- 
branes or  neural  canal. 

8.  Vascular  and  lymphatic  cysts. — The  vascular 
cysts  are  unimportant.  Cysts  may  occur  in  nasvi,  but 
as  a  rule  nsevi  do  not  give  rise  to  large  cavernous  cystic 
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growths.  On  the  other  hand  rupture  of  a  blood-vessel 
into  a  lymphatic  or  other  cyst  may  lead  to  errors  in 
diagnosis. 

The  several  varieties  of  lymphatic  cysts  taken  to- 
gether form  one  of  the  largest  groups  of  cysts.  Indeed 
there  appears  to  be  a  marked  proneness  to  cystic  for- 
mation throughout  the  lymphatic  system,  and  not  only 
in  the  adult  lymph  spaces,  but  to  a  marked  degree  also 
in  the  early  foetal  tissue  and  in  the  lower  animals. 

As  the  result  of  inflammation  and  inflammatory  new 
growth,  lymphatic  cysts  occur  frequently  in  the  connec- 
tive tissue,  and  very  pretty  examples  of  this  are 
furnished  by  the  choroid  cysts  in  the  eye.  The  oc- 
currence of  a  general  cystic  change  in  the  lymphatic 
system  of  various  organs,  through  inflammation  or 
other  cause,  would  account  for  many  of  the  cases  of 
"general  cystic  degeneration"  referred  to  in  the  pre- 
ceding pages.  Occasionally  cystic  dilatations  of  the 
abdominal  lymphatics  occur  which  have  been  named 
chylangiomata. 

The  congenital  lymphatic  cystomata  form  one  of 
the  most  remarkable  groups  of  congenital  tumours. 
Already  under  lymphangiomata  reference  has  been 
made  to  the  lymphatic  nsevi  from  which  there  are  all 
transition  stages  up  to  the  huge  cystic  tumours — the 
cystic  hygromata.  These  are  true  neoplasms,  and  may 
occur  very  early  in  foetal  life.  Their  seat  of  election  is 
the  neck,  which  is  remarkable,  but  they  also  occur  on 
the  trunk  and  limbs.  They  may  be  composed  of  a  few 
large  cysts  or  possess  a  sponge-like  structure  on  sec- 
tion. They  are  not  circumscribed,  a  noticeable  feature 
being  the  numerous  deep  prolongations  of  small  cysts 
which  proceed  out  from  them  and  ramify  deeply,  ex- 
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tending  in  the  case  of  some  of  the  neck  cysts  into  the 
pericardium.  These  ramifications  may  also  be  fre- 
quently observed  in  muscle  and  in  the  parotid  and  sub- 
maxillary glands,  causing  the  extensive  atrophy  of  these 
tissues.  The  cysts  may  be  simple,  multilocular  or 
trabeculate,  and  they  may  be  lined  by  a  flattened 
endothelium.  The  contents  may  be  clear,  yellowish  or 
bloody.  The  stroma  is  usually  very  cellular,  hence  the 
name  lympho-cysto-sarcomata  which  is  applied  to  many 
of  them. 

Smooth  muscular  fibres  may  form  part  of  the  cyst 
wall.  In  the  growth  of  the  tumour  connective  tissue 
and  endothelial  cell  proliferation  occurs  ;  the  latter  is 
sometimes  very  marked,  ramifying  cylindrical  masses 
of  cells  being  formed  which  later  become  cystic.  The 
origin  of  the  cystic  hygromata  has  been  attributed  to 
various  sources  besides  the  above,  viz.,  to  cystic  de- 
generation (softening)  of  connective  tissue,  to  pha- 
ryngeal diverticula,  to  hyoid  glands,  and  to  the  vascular 
system. 

g.  Cysts  of  mucous  membranes. — As  the  great 
majority  of  mucous  membranes  are  plentifully  supplied 
with  minute  glands,  it  is  not  remarkable  that  they 
should  afford  examples  of  cystic  "degeneration";  and 
moreover  of  widespread  cystic  change,  seeing  that  the 
conditions,  which  like  chronic  inflammation  favour  the 
formation  of  cysts,  are  wont  to  affect  a  large  area 
of  mucous  membrane.  Thus  in  dysentery  or  chronic 
gastritis,  the  well  marked  connective  tissue  hyper- 
plasia which  usually  occurs  may  cause  blocking  of 
the  mouths  of  Lieberkiihn's  crypts  and  the  gastric 
glands  respectively  and,  in  consequence,  cystic  dila- 
tation.   Chronic  inflammation  does  not,  however,  ex- 


crsrs.  i93 

plain  the  cases  of  acute  cystic  change  which  some- 
times occur  in  the  stomach  ;  perhaps  under  these  cir- 
cumstances the  mouths  of  the  ducts  get  blocked  by 
mucous  or  epithelial  debris.    The  mucous  membrane 
of  the  cervix  and  uterus  is  not  an  infrequent  seat  of 
cysts,  indeed  cystic  dilatation  of  the  cervical  glands 
under  the  name  of  "  ovula  Nabothi"  is  very  common; 
much  more  rare  is  cystic  disease  of  the  uterine  lining ; 
when  present  it  is  very  often  associated  with  chronic 
endometritis.    The  reader  may  here  be  reminded  that 
in  the  cases  of  cysts  associated  with  chronic  inflam- 
mation, the  former  are  not  merely  mechanical  over- 
stretched sacs  but  are  rather  cystic  hyperplasias.  Cystic 
dilatation  of  the  buccal  and  lingual  mucous  glands  is 
not  rare,  nor  is  that  of  the  maxillary  sinus,  as  was  long 
ago  pointed  out  by  Giraldes.    The  epiglottis,  trachea, 
vagina,  Cowper's  and  Bartholin's  glands  are  less  fre- 
quent seats.     Occasionally  larger   single    cysts  are 
found  associated  with  the  mucous  membranes.  Thus 
ciliated  cysts  have  been  found  in  the  thorax  in  close 
proximity  to  the  oesophagus  and  trachea,  from  both  of 
which  they  might  have  been  derived  early  in  foetal  life. 
Ciliated  cysts  have  been  described  in  the  tongue  and  in 
the  vicinity  of  the  hyoid,  which  are  believed  to  originate 
in  the  lingual  canal.*    The  vermiform  appendix  is  not 
infrequently  converted  into  a  mucous  cyst,  and  a  simi- 
lar change  has  been  stated  to  occur  in  the  glands  in  it. 

•  The  cysts  of  both  these  regions  are  sometimes  ciliated,  some- 
times stratified ;  this  may  depend  upon  their  date  of  origin  from 
the  lingual  canal ;  very  early  the  duct  is  probably  ciliated,  later 
stratified.  According  to  Bochdalek  the  canal  of  the  foramen 
caecum  may  be  lined  by  ciliated  epithelium,  it  usually  however 
appears  stratified. 
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io.  Cysts  of  skin  and  epithelial  appendages. — 
These  include  cysts  arising  in  the  rete  and  its  pro- 
cesses, in  the  sebaceous  and  sweat  glands,  in  the  hair 
follicles  and  teeth  sacs,  and  cysts  arising  from  epithe- 
lial inclusions  (simple  dermoids). 

Fig.  80  represents  a  small  cyst  in  the  interior  of  an 
epithelial  process  of  an  epithelioma.  It  is  lined  by  a 
stratified  epithelium  and  may  be  taken  as  the  model  of 
one  of  the  simplest  forms  of  epithelial  cysts.  Cysts 
like  this  one  sometimes  occur  in  the  rete,  and  are 
probably  formed  either  by  dilatation  of  the  intracellular 
spaces  or  softening  of  the  cells. 

Cysts  of  the  sebaceous  glands  are  common,  especi- 
ally so  in  the  condition  described  under  lipoma  nasi. 
They  are  formed  by  blocking  of  the  mouth  of  a  main 
duct  or  of  an  acinous,  and  they  may  either  remain  very 
small  or  enlarge  considerably.  They  are  lined  by  a 
stratified  epithelium,  similar  to  that  figured  above. 

Cysts  of  the  sweat  glands  are  naturally  of  a  very 
glandular  type  resembling  the  cystic  adenomata  in 
general. 

Cysts  of  hair  follicles  are  a  much  more  important 
group.  Sometimes  several  small  cysts  occur  together 
in  atrophic  and  chronic  inflammatory  conditions  of 
the  skin.  In  these  cases  the  mouth  of  the  follicle  is 
blocked  and  the  latter  dilates  into  a  cyst ;  very  often 
the  hair  root  in  its  wall  continues  to  form  hairs  which 
project  into  or  are  shed  into  its  cavity.  Hair  follicle 
cysts  are  we  believe  the  cause  of  the  majority  of  the 
well  known  atheromatous  cysts,  of  which  Fig.  81  repre- 
sents the  wall  in  section.  They  are  frequent  in  the 
scalp  where  they  are  known  as  "  wens,"  but  they  are 
also  common  elsewhere.    They  are  characterised  by  a 
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thick  often  horny  wall  and  "  atheromatous  "  contents, 
which  latter  consist  of  epithelial  debris  and  products, 
fatty  and  calcareous  matter  and  cholesterin.  The  wall 
is  well  represented  in  the  figure  ;  2  points  to  the  strati- 
fied epithelial  lining,  the  Malpighian  layer  of  which  is 
directly  applied  to  the  external  fibrous  tissue  1  ;  in  the 
other  direction  the  epithelial  cells  swell  and  pass  di- 
rectly into  the  structureless  tough  horny  material  3, 
which  forms  by  far  the  greatest  thickness  of  the  wall, 
and  further  in  breaks  down  into  the  atheromatous 
debris.  It  happens  occasionally  that  one  of  these 
cysts  bursts  and  becomes  exposed  to  constant  irrita- 
tion. Under  these  circumstances  there  is  often  an 
enormous  increase  of  the  dense  horny  laminas  which 
pile  up  from  the  bottom  and  finally  project  out  beyond 
the  cyst  in  the  form  of  a  horn.  They  have  been  well 
described  by  Erasmus  Wilson  and  they  are  interesting 
because  they  are  very  suggestive  of  monstrous  hair 
formations. 

Cysts  of  the  teeth  sacs. — The  cysts  of  the  teeth  sacs 
and  enamel-germ-remains  form  a  large  proportion  of 
the  simple  and  multilocular  jaw  cysts.  They  may  be 
lined  by  a  stratified  or  single  layered  epithelium  ;  they 
may  contain  clear  or  atheromatous  fluid  and  may  have 
one  or  more  teeth  in  their  wall,  or  they  may  surround 
themselves  with  a  bony  shell.  The  teeth-bearing  cysts 
have  been  named  dentigerous,  and  it  is  of  interest  to 
note  that  if  they  are  incompletely  removed,  the  part 
which  remains  may  give  rise  to  fresh  teeth. 

Simple  dermoid  cysts  or  skin  dermoid  cysts. — Only  those 
dermoids  are  described  here  which  are  in  all  probability 
due  to  early  skin  inclusions  or  exceptionally  to  trau- 
matic inclusions  in  later  life.    Already  in  the  beginning 
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of  the  chapter  branchial  and  other  dermoids  have  been 
referred  to,  and  in  the  following  chapter  a  number  more 
will  be  described  under  congenital  tumours. 

In  the  order  adopted  by  Lannelongue  the  most  fre- 
quent seats  of  the  simple  dermoids  are  the  orbit  and  its 
surroundings,  scalp,  neck,  floor  of  mouth  and  palate  ; 
but  they  are  met  with  elsewhere,  notably  on  the  hand 
and  fingers,  in  the  umbilical,  sacral  and  pharyngeal 
regions,  in  the  iris  and  in  the  fissural  lines  generally. 
They  are  lined  by  stratified  epithelium  similar  to  that 
of  the  skin  and  usually  possess  some  of  the  skin  ap- 
pendages as  sebaceous  or  sweat  glands,  hair  or  teeth. 
The  distribution  of  these  appendages  is  not  indiscrimin- 
ate throughout  the  cysts,  but  certain  of  them  as  teeth 
occur  only  in  the  simple  dermoids  of  the  branchial  and 
jaw  regions  (see  p.  181).     The  wall  of  the  dermoid 
inclusion  must  not  be  considered  as  only  represented 
by  the  stratified  epidermis,  but  the  derma  must  be 
taken  into  consideration  with  its   fibrous,  fatty  and 
muscular  tissue.     The  contents  of  the  cysts  consist 
of  "atheromatous"  or  porridge-like  material  made  up 
of  epithelial  debris  and  "pearls,"  hair,  teeth,  choles- 
terin,  &c. ;  occasionally  a  large  amount  of  calcareous 
matter  is  present,  or  the  cyst  is  entirely  filled  with  oil 
and  is   known  as   an  oil   cyst,  the   secretion  being 
furnished  by  the  sebaceous  glands. 

A  few  remarks  are  necessary  about  certain  of  the 
groups  : — 

Branchial  dermoids  are  often  associated  with  fistulae 
and  they  may  be  in  part  lined  by  ciliated  epithelium 
probably  furnished  by  the  pharynx.  The  facial  and 
scalp  dermoids  are  usually  attached  to  the  periosteum 
or  through  the  bone  to  the  dura  mater  and  occa- 


Fig  81.   WALL  OF    ATHEROMATOUS  CYST. 

1.  Fibrous  wall. 

2.  "Epithelial  layer. 

3.  Homy  amorphous  transformation  of  epithelium. 

Obj.  *  in-  without  eyepiece.  (Logwood). 


FiS  82.   A  THROMBUS  IN  PROCESS  OF  ABSORPTION. 

J.  New  formed  capillaries  at  margin  of  thrombus. 

2.  Oldest  and  unvascularised  part  of  thrombus. 

3.  Point  of  adhesion  of  thrombus  to  vessel  wall. 

4.  External  coat. 
6.  Muscular  coat. 

Obj.  11  in-  without  eyepiece.    (Eosino  and  logwood) 
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sionally  a  dermoid  within  the  skull  remains  attached 
to  the  scalp  by  a  pedicle  ;  they  are  most  frequently 
situated  at  the  external  and  internal  angles  of  the  orbit, 
the  root  of  the  nose,  external  occipital  protuberance 
and    anterior   fontanelle.     In   these   situations  they 
might  be  explained  by  the  dragging  in  of  the  surface 
epiblast  by  the  dura  mater,   during  the  growth  and 
extension  of  the  cerebral  hemispheres  (compare  the 
sacral  dimple).     The   dermoids  of  the  floor  of  the 
mouth  are  in  great  part  furnished  by  the  branchial 
dermoids,  and  Barker's  classification  into  median,  uni- 
lateral and  bilateral  is  that  usually  adopted.    True  der- 
moids of  the  umbilicus  do  apparently  occur  and  thus 
add  another  variety  to  the  numerous  congenital  cysts 
which  may  form  in  this  small  region.     (See  urachus 
and  vitelline  cysts) . 
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Chapter  X. 

CONGENITAL  FORMATIONS. 

In  this  short  chapter  it  is  proposed  to  briefly  deal  first 
with  some  of  the  smaller  congenital  misformations, 
many  of  which  have  been  already  referred  to  in  the 
preceding  chapters  ;  and  secondly,  with  some  of  the 
larger  complex  tumours  not  yet  described.  The  reader's 
attention  is  directed  to  them  on  account  of  the  light 
which  they  throw  upon  tumour  morphology. 

Rests. — By  this  term  are  understood  both  portions 
of  tissue  which  get  cut  off  from  the  parent  mass  and 
which  often  become  widely  separated  from  their  original 
place  of  origin,  and  vestigial  remains  of  former  struc- 
tures. A  third  group  which  has,  however,  a  much 
more  problematical  existence  might  be  furnished  by 
early  metastasis  of  an  organ  or  tissue.  The  common- 
est examples  of  rests  are  the  accessory  suprarenal 
bodies.  These  may  be  encountered  in  the  neighbour- 
hood of  the  suprarenal  capsules,  on  or  in  the  cortex 
of  the  kidney,  on  the  spermatic  artery  and  in  the  broad 
ligament,  and  even  attached  to  the  surface  of  the  liver. 
In  the  kidney  they  have  been  long  suspected  to  be  the 
source  of  some  of  the  adenomatous  and  cystic  forma- 
tions so  frequently  met  with  in  that  organ,  and  refer- 
ence has  already  been  made  to  the  so-called  lipoma 
of  the  kidney  which  represents  a  degenerate  rest.  If  in 
the  kidney,  so  elsewhere  in  the  peritoneal  cavity  they 
may  possibly  give  rise  to  neoplasms.  They  are  readily 
recognised  in  the  kidney  or  liver  by  the  fact  that  they 
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are  separated  by  a  wall  of  connective  tissue  from  the 
proper  parenchyma  of  these  organs. 

In  the  falciform  ligament  detached  pieces  of  liver 
substance  are  occasionally  met  with  and  as  previously 
hinted  it  is  very  probable  that  they  are  the  cause  of  the 
cysts  found  in  this  situation.  Their  presence  in  a  peri- 
toneal fold  at  some  distance  from  the  liver  shows  that 
they  probably  get  detached  by  stretching.  This  mode 
of  separation  is  especially  argued  in  the  case  of  some 
omental  tumours  ;  the  omentum,  for  example,  is  sup- 
posed to  contract  adhesions  to  an  ovarian  tumour  and 
to  subsequently  break  off  with  a  portion  of  the  growth 

adhering  to  it. 

Small  accessory  spleens  are  not  uncommonly  found, 
they  undergo  the  degenerations,  such  as  lardaceous, 
which  the  main  mass  may  be  subjected  to. 

Accessory  thyroids  are  well  known  ;  they  may  either 
be  small  portions  of  gland  tissue  which  have  been 
detached  from  the  main  mass  ;  or  they  may  be  thyroids 
which  have  failed  to  coalesce  with  the  main  mass.  They 
are  believed  to  be  the  cause  of  the  gland-like  tumours 
which  are  found  in  the  neck  in  close  vicinity  to  but 
not  attached  to  the  thyroid  gland,  and  of  some  of  the 
gland  tumours  of  the  root  of  the  tongue.  In  those 
cases  where  the  structure  of  thyroid  tissue  is  adhered 
to  there  can  be  no  doubt  that  this  is  the  case,  but 
whether  accessory  thyroids  are  the  cause  of  the  intra- 
cystic  and  papillomatous  gland  formations  occasionally 
met  with  in  the  neck,  it  is  more  difficult  to  decide. 
There  is  evidence  to  show  that  accessory  thyroids 
hypertrophy  when  the  main  mass  is  removed  ;  it  is 
also  worthy  of  note  that  removal  of  the  thyroid  may 
be  followed  by  hypertrophy  of  the  hypophysis  cere- 
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bri  at  least  in  dogs,  and  it  is  also  a  fact  that  the 
anterior  lobe  of  this  body  possesses  a  structure  very 
closely  resembling  thyroid  tissue  ;  hypertrophy  of  the 
hypophysis  is  observed  in  Acromegaly,  a  disease  in 
which  the  thyroid  is  frequently  atrophied  or  the  seat 
of  a  goitre,  and  also  in  some  cases  of  sporadic  cretin- 
ism where  the  thyroid  is  absent.  Thyroid  gland  tissue 
does  not  appear  to  be  confined  to  the  vicinity  of 
the  thyroid  gland,  it  has  been  found  in  the  bronchial 
glands,  lungs  and  in  the  bones  in  cases  where  the 
thyroid  was  enlarged,  and  its  presence  in  these  situa- 
tions has  been  regarded  as  examples  of  metastasis.* 
With  reference  to  this. point  it  may  be  borne  in  mind 
that  certain  angiomata,  which  are  occasionally  cystic, 
possess  the  property  of  forming  a  colloid-like  substance 
(as  seen  under  the  microscope)  to  a  remarkable  degree. 

The  peritoneum  is  frequently  the  seat  of  multiple 
papillomatous,  cystic  or  colloid  growths"  In  many 
cases  this  is  clearly  due  to  the  dissemination  of  germs 
from  an  ovarian  tumour  ;  there  are  cases  however  in 
which  a  primary  seat  cannot  be  detected,  and  for  such 
it  is  not  impossible  to  assume  that  some  of  them  at 
least  start  in  stray  Wolffian  or  ovarian  rests.  It 
would  be  difficult  otherwise  to  account  for  the  so-called 
primary  scirrhus  and  colloid  cancers  of  the  omentum 
and  the  multiple,  cystic  and  dermoid  tumours  of  the 
omentum  and  peritoneum. 

»  According  to  Piana  thyroid  tissue  occurs  close  to  the  aortic 
arch  in  the  dog.  The  hyoid  glands  of  Zuckerkandal  and  Kadyi 
which  are  well  described  by  Streckeisen,  consist  of  remains  of 
thyro.d  duel  and  gland  tissue.  They  are  described  as  supra-,  pr*-, 
infra-,  and  intra-hyoid,  and  they  may  be  the  seat  of  mucous, 
ciliated  or  stratified  cysts. 
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The  tumours  of  the  testis  afford  examples  of  how  far 
-rests"  may  be  removed  from  their  original  seat;  for 
on  the  assumption  that  the  testis  in  its  descent  carries 
with  it  traces  of  muscle  and  cartilage  tissue  from  the 
region  of  the  spinal  column,  the  presence  of  myomatous 
and  cartilaginous  tumours  in  the  testis  is  explained. 

The  lipomata,  myomata  and  fibromata  found  within 
the  theca  of  the  spinal  cord  and  occasionally  within  the 
dura  mater  of  the  brain,  are  probably  derived  from 
rests  which  were  nipped  off  the  surrounding  fatty 
fibrous  and  muscular  tissues.     This  is  rendered  all 
the  more  probable  by  the  occurrence  in  places  where 
the  bony  and  membranous  coverings  of  the  central  ner- 
vous system  are  defective  of  lipomatous  and  myo- 
matous growths  in  close  contact  with  the  nerve  matter. 
In  the  walls  of  cerebral  and  spinal  meningoceles  rem- 
nants of  nerve  matter  get  carried  out  with  the  protrud- 
ing membranes  and  there  is  evidence  to  show  that  they 
may  give  rise  to  nerve  tumours  of  considerable  size. 

As  mentioned  at  the  outset  another  class  of  rests 
represents  vestigial  structures.     They  are  numerous 
and  widespread,  and  are  undoubtedly  the  cause  of  many 
tumours.     Many  examples  have  already  been  cited 
(p.  171,  &c).   Other  examples  are  the  accessory  mam- 
mae and  nipples  which  are  occasionally  found  in  the 
axilla  and  on  the  ventral  aspect  of  the  thorax  and 
abdomen.    They  occur  as  glandular  lumps,  with  or 
without  external  orifices,  and  they  may  or  may  not 
secrete  milk ;   a  rudimentary  or  well  formed  nipple  is 
sometimes  present  and  occasionally  there  is  a  well 
developed  areola  with   hairs  and  sebaceous  glands. 
They  may  be  very  closely  connected  to  the  normal 
breasts,  and  it  is  most  probable  that  the  sarcoma-like 
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adenomata  of  these  organs  are  due  to  inconspicuous 
mammary  rests.  It  is  rare  for  nipple-like  bodies  to 
occur  on  the  back.* 

Congenital  diverticula  and  sinuses. — Diverticula  may 
represent  rudimentary  structures  or  they  may  be  ac- 
quired like  vesical,  intestinal  and  many  other  diver- 
ticula ;  the  former  only  will  be  alluded  to  here.  Pha- 
ryngeal diverticula  probably  represent  the  pharyngeal 
portions  of  the  branchial  sinuses ;  they  may  be  the 
source  of  some  of  the  cysts,  occasionally  ciliated,  of 
the  floor  of  the  mouth  or  of  the  neck. 

Meckel's  diverticulum,  the  vermiform  appendix  and 
the  post-anal  gut  are  the  most  important  of  the  intes- 
tinal diverticula,  they  may  all  be  the  seat  of  cystic  and 
glandular  formations.  A  diverticulum  at  the  end  of 
the  trachea  is  said  to  be  frequently  present  and  to 
represent  a  rudimentary  bronchus  ;  it  is  a  possible 
source  of  a  bronchial  cyst.  Reference  has  already 
been  made  to  Rathke's  pouch  and  the  foramen  caecum 
(pp.  1 80  and  193). 

The  commonest  examples  of  congenital  sinuses  are 
the  cervical  fistulas  ;  they  may  be  complete  and  pass 
into  the  pharynx,  or  end  in  a  dermoid  cyst,  or  be 
merely  blind  sinuses;  at  their  orifices  auricular-like 
cartilaginous  tags  are  occasionally  present.  In  the 
auricle  fistulas  are  sometimes  met  with  ;  they  are  formed 
in  the  course  of  the  growth  and  union  of  the  various 
auricular  papillae.    A  favourite  seat   for  fistulas  and 

*  These  most  probably  are  similar  to  the  teeth,  horn  and  hoof 
formations  occasionally  found  on  the  back  and  elsewhere  in  ani- 
mals and  are  probably  due  to  the  rudiment  of  a  second  embryo 
For  further  information  see  Roger  Williams,  -  Journal  of  Anatomy 
and  Physiology,"  vol.  xxv.,  1891. 
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sinuses   (often  mere  dimples)  is  the  sacrococcygeal 
region ;  most  commonly  over  the  coccyx  at  the  lower 
end  of  the  glabella  coccygea  *    Lannelongue  figures 
them  also  over  the  sacrum  and  opposite  the  sacro- 
coccygeal articulation.    They  may  be  associated  with 
a  dermoid  cyst  at  their  deep  extremity  or  they  may 
be   attached  to   the  bony   skeleton;   this   last  fact 
explains  their  formation.     The  skin  has  early  con- 
tracted  an  adhesion  to  the  bony  skeleton  and  the  sub- 
sequent growth  of  the  surrounding  fat  and  muscle  tissue 
has  caused  the  dimpling,  sinus  formation  or  epithelial 
inclusion  as  the  case  may  be.     A  similar  explanation 
may  be  given  to  many  of  the  facial  and  cranial  dermoids 
with  deep  attachment  to  the  dura  mater  or  periosteum 
(see  p.  197),  the  cause  of  expansion  of  the  surrounding 
tissue  in  their  case  being  the  development  of  the  cerebral 
vesicles. t 

Congenital  tag-like  and  polypoid  processes.— The  typical 
examples  of  the  tag-like  processes  are  the  so-called 
auricular  appendages  or  superficial  branchial  chon- 
dromata,  which  occur  in  the  neighbourhood  of  the 
ear  or  along  the  side  of  the  neck  (see  p.  140). 
Small  skin  tags  and  polypi  are  sometimes  found  in- 
definitely scattered  about ;  more  frequently,  however, 
they  are  met  with  in  the  line  of  fissures,  as  along  the 
raphe  of  the  perineum  and  the  middle  line  of  the  palate. 

*  The  dimple  or  sinus  has  been  termed  the  foveola  coccygea. 
The  glabella  is  a  smooth  area  over  the  open  coccygeal  vertebrae 
and  likened  by  Ecker  to  a  fontanelle.  Lawson  Tait  describes  the 
coccygeal  dimple  as  the  hereditary  cicatrix  of  the  spina  bifida  of 
the  coccyx  in  man. 

f  As  in  the  case  of  the  coccyx  so  in  the  cranium  there  are  spots 
where  adhesion  seems  more  prone  to  occur  than  elsewhere. 
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Allied  to  this  class  of  rests  are  the  true  and  false  tails 
of  the  coccygeal  region  and  the  "trumpet"  of  the  cyclops. 
The  false  tail  is  a  small  fatty  appendage  which  is 
occasionally  seen  in  the  coccygeal  region.  From  this 
small  body  there  are  various  transitions  up  to  very  large 
polypoid  fat-masses  which  hang  down  from  the  region 
of  the  coccyx.  Some  of  the  larger  polypi  are  frequently 
associated  with  a  protrusion  of  the  spinal  membranes. 

Dermoid  plates.— The  best  examples  of  these  are 
found  on  the  cornea,  sclerotic  and  palpebral  conjunc- 
tiva.   They  consist  of  small  islets  of  skin  bearing  hairs, 
and  are  to  be  accounted  for  by  early  adhesions  between 
the  eyelids  and  the  cornea  or  sclerotic,  which  have 
afterwards  broken  down,  but  have  left  minute  rests  of 
true  skin  behind.    Dermoid  plates  are  also  found  in  the 
buccal  cavity.    An  interesting  case  has  been  put  on 
record    where    the   peritoneum    was   sprinkled  over 
with  miliary   hair-bearing  patches,  one  ovary  being 
at  the  same  time  the  seat  of  a  dermoid;  clearly  they 
must  have  originated  from  the  ovary  or  from  oophoritic 
rests,  but  how  it  would  be  difficult  to  say. 

Complex  congenital  tumours.— Teratomata.— Of  these 
the  dermoid  tumours  occupy  the  foremost  place.  In 
the  preceding  chapter  much  has  already  been  learnt 
about  the  simple  cystic  dermoids  which  represent  skin 
inclusions  and  the  simple  ovarian  dermoids  ;  and  lastly 
reference  has  just  been  made  to  the  dermoid  plates. 
There  yet  remain  the  complex  dermoids  and  congenital 
formations  to  the  study  of  which  the  remainder  of  the 
chapter  is  devoted. 

Dermoids  may  be  thus  arranged  •— 
Dermoid  plates 

Simple  cystic  dermoids  ePiblastic  formations. 
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Ovarian  dermoids  which  may  be  simple  or  complex 
Dermoids  and  teratomata  generally,  derived  from  the 

rudiments  of  a  second  embryo. 
Ovarian  dermoids.-^  the  preceding  chapter  several 
examples  of  cystic  dermoid  tumours  were  given,  and  in 
the  commencement  of  the  present  chapter  an  explana- 
tion of  the  occurrence  of  dermoids  in  the  abdominal 
cavity  of  the  male  and  female  was  offered.     In  the 
abdominal  cavity  they  may  be  attached  to  the  ovary 
(in  one  case  to  an  undescended  testicle)  ;  they  may 
occur  in  the  omentum  or  be  attached  to  other  viscera ; 
they  may  be  seated  close  to  the  spine  or  in  the  recto- 
vesical pouch;   they  may  be  multiple.     Rupture  of 
abdominal  dermoids  is  not  rare  ;  it  may  occur  into  the 
bladder  and  give  rise  to  pilimiction  (passing  of  hair  in 
the  urine)  both  in  the  male  and  female  ;  or  into  the 
vagina,  uterus,  rectum,  &c.   The  fact  that  rupture  does 
take  place  into  the  abdominal  viscera  would  serve  to 
explain  the  origin  of  sigmoid  and  rectal  dermoid  polypi 
since  they  could  be  regarded  as  ruptured  and  evaginated 
abdominal  dermoids  which  were  originally  adherent  to 
the  gut.* 

Structure— -The  simplest  are  lined  by  stratified  epi- 
thelium ;  others  slightly  more  complex  contain  the 
various  epithelial  and  associated  structures,  viz.,  hair, 
arrectores  pili  and  sebaceous  follicles;  enamel  germ 
organs,  enamel,  well  formed  teeth,  and  teeth  set  in  bony 
plates,  the  latter  combination  often  assuming  a  jaw 
type  ;  sebaceous  and  sweat  glands ;  nipples  with  or 
without  mammary  tissue.  The  next  category  are  more 
complex  and  in  them  may  be  found  thyroid-like  tissue, 

0  Thoracic  dermoids  may  rupture  into  the  bronchi  and  be  the 
source  of  hair  spitting. 
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nail  substance,  eye-like  bodies,  the  projection  of  ringer 
and  limb-like  processes,  brain  matter,  lung  tissue  and 
alimentary  tract.  Finally  the  rudiments  of  a  foetus  can 
be  traced  both  in  outline  and  in  structure. 

Dermoids   derived  from    rudimentary    embryos.  An 

explanation  of  these  is  afforded  by  the  fact  that  in  the 
ova  of  certain  animals  as  Rauber  has  pointed  out,  two 
embryos  may  spring  up  in  union  in  the  same  blasto- 
derm or  close  to  one  another,  in  which  case  they  may 
afterwards   fuse    (Dareste).      Union   is   much  more 
frequent  at  the  caudal  extremity,  but  occasionally  it 
occurs  at  the  cephalic  end  or  elsewhere  along  the 
vertebral    axis.     In    their    subsequent    growth  the 
embryos  usually  develop  disproportionally  until  finally 
one  exists  as  a  mere  appendage  to  the  other.  Agreeing 
with  these  statements  is  the  fact  that  dermoid  teratoid 
formations  in  the  region  of  the  coccyx  are  propor- 
tionately common.    A   large   majority  of  them  are 
polypoid  being  in  fact  foetal  polypi ;  in  many  there  is  a 
considerable    development    of  alimentary    tract;  in 
others  it  is  probable  that  the  structure  is  very  simple. 
At  the  cephalic  end,  in  the  region  of  the  hypophysis, 
teratomata  are  occasionally  met  with  which  are  most 
readily  explained  on  the  theory  of  a  second  rudiment. 
A  similar  explanation  may  be  put  forward  in  those 
cases  where  complex  epithelial  appendages,  such  as 
horns*,  hoofs,  nipples,  teeth,  &c,  are  found  on  the 
back  and  often  connected  to  the  spine. 

From  the  foregoing  remarks  as  well  as  from  those  in 
the  last  two  chapters  it  will  be  noted  that  the  tumours 
of  the  coccygeal  and  hypophysial  regions  are  of  the 

*  For  interesting  case  in  the  cow  see  picture  by  Sir  E.  Landseer 
in  collection  of  his  sketches. 
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most  varied  kind  both  as  regards  structure  and  mode 
of  origin.    To  recapitulate,  the  coccygeal  tumours  may 
be-Lipomata  (false  tails,  &c),  lipomata  associated 
with  spina  bifida,  meningoceles,  dermoid  cysts,  cartila- 
ginous and  bony  tumours,  glandular  and  glandular 
cystic  (probably  derived  from  the  post-anal  gut),  foetal 
teratomata.    The  tumours  in  the  neighbourhood  of  the 
hypophysis    are -.-Meningoceles,    fatty    and  nerve 
tumours,    adenomata,   chondromata    and  osteomata, 
cystic  and  dermoid  tumours,  and  foetal  teratomata. 

NoxE.-There  seems  evidence  for  supposing  that  stray  tooth 
germs  may  lead,  both  in  the  jaws  and  in  the  cranium,  to  odonto- 
ma of  considerable  size.  Further  reference  will  be  made  to  this 
point  in  the  chapter  on  the  Osseous  System. 
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Chapter  XI. 

THE  VASCULAR  SYSTEM. 

Blood.*— The  changes  in  the  red  corpuscles. — In  the 
severer  types  of  anaemia  such  as  the  essential  or  pro- 
gressive {ex.,  pernicious  anaemia),  the  red  corpuscles 
are  frequently  much  smaller  than  normal  as  well  as 
very  often  extremely  irregular  and  distorted;  they 
have  been  termed  in  consequence  microcytes  and 
poikilocytes  respectively.  In  malaria  and  in  other 
pathological  conditions  the  red  corpuscles  are 
frequently  vacuolated ;  in  the  frog  an  extreme  degree  of 

«*  In  making  cover  slip  preparations  of  the  blood,  thoroughly 
clean  two  cover  slips.  Hold  one  slip  in  the  left  hand  between  the 
finger  and  thumb  and  place  on  it  a  minute  drop  of  blood.  As 
rapidly  as  possible  place  over  it  a  second  cover  slip  held  by  the 
corners  between  the  finger  and  thumb  of  the  right  hand.  By  this 
action  the  blood  is  spread  out  uniformly  in  an  excessively  fine  layer 
and  then  by  a  dexterous  sliding  movement  the  cover  slips  are 
separated.  Some,  however,  recommend  as  being  attended  with  less 
danger  to  the  corpuscles,  spreading  the  blood  on  to  a  series  of 
cover  slips  by  means  of  a  sweeping  movement  with  a  glass  rod  or 
microscopic  slide.  Carefully  dry  and  fix  with  heat  or  with  alcohol 
and  ether;  much  depends  upon  the  fixing  of  the  red  corpuscles  as 
to  whether  they  will  give  the  proper  staining  reactions  or  not. 
Sometimes  the  blood  is  received  directly  into  a  drop  of  osmic  acid, 
or  methyl  violet  in  normal  saline  solution;  in  this  way  blood  plates 
may  be  found.  For  further  information  the  student  is  referred  to 
Jaksch's  "Clinical  diagnosis,"  Hyem's  "  Du  Sang,"  Eberth  and 
Schimmelbusch,  and  Ehrlich. 
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vacuolation  has  been  produced  by  the  administration  of 
certain  poisons*.  In  leucocythaemia  according  to 
Hyem  nucleated  red  corpuscles  are  almost  always  to 
be  found  and  are  characteristic  of  this  condition. 

The  changes  in  the  white  corpuscles. — Carefully  pre- 
pared and  stained  specimens  of  blood  reveal  the  fact 
that  there  are  several  forms  of  white  corpuscles  which 
are  normal  and  must  not  therefore  be  taken  as  indica- 
ting diseased  conditions,  nor  yet  be  mistaken  for  parasites 
such  as  the  Hsematomonas.    The  usual  forms  have 
either  a  multilobular  nucleus,  the  lobes  being  often 
connected  to  one  another  by  very  delicate  threads 
indeed :  or  they  may  have  only  one  nucleus  which 
may  be  large  and  stain  but  faintly  with  the  usual 
reagents,   or  the  uninucleated  cells  may  be  smaller 
and  stain  much  more  intensively.    The  nuclei  may  be 
fragmented,  or  as  in  malaria  and  in  other  conditions 
the  protoplasm  may  be  pigmented.    As  a  variety  of 
white  corpuscles  often  associated  with  the  abnormal 
state  of  the  blood,  may  be  mentioned  the  eosinophilous 
cells,  mostly  large  corpuscles  which  have  a  great  affinity 
for  eosin.    The  most  marked  changes  in  the  varieties 
and  number  of  leucocytes  is  however  seen  in  Leucocy- 
thaemia, a  condition  which  will  be  described  further  on. 
In  suppurative  inflammatory  conditions  the  number 
of  white  corpuscles  may  be  considerably  increased. 

Thrombosis.— If  a  small  vessel  in  the  frog's  mesen- 
tery be  just  touched  with  nitric  acid,  a  white 
transparent  clot  is  formed  immediately  at  the  seat  of 
injury  which  may  even  block  the  lumen.  It  however 
readily  breaks  down,  especially  if  the  blood  stream  is 

*  A.  Giirber.     «  Ueber  die  physiologische  wirkung  der  Lupe- 
tidien,"  &c.    Du  Bois  Reymond's  "Archives,  Physiology,"  1890. 
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still  flowing  past,  and  the  fragments  or  emboli  may  be 
watched  as  they  are  swept  along  and  lodge  in  the 
smaller  vessels  or  at  bifurcations.    They  disappear  al- 
together in  a  short  time.    If  some  of  Wooldridge's  thy- 
mus extract  is  injected  into  the  jugular  vein  of  a  rabbit 
or  cat,  an  immediate  clotting  of  the  portal  blood  occurs. 
Microscopic  examination  of  the  clots  in  situ  in  the  liver, 
show  that  they  are  composed  of  masses  of  red  cor- 
puscles and  in  places  of  much  thready  fibrinous  or 
sometimes   granular   material.    Lastly   if  as   in  the 
experiments  of  Eberth  and  Schimmelbusch  a  small 
vessel  of  the  mesentery  of  the  frog  be  injured  by 
pricking,  a  transparent  clot  gradually  (within  a  few 
minutes)  forms  over  the  seat  of  injury  and  blocks  the 
aperture.    Comparatively  few  white  corpuscles  adhere 
to  this  clot  and  it  is  described  as  being  formed  by  the 
accumulation  and  fusion  (viscous  metamorphosis)  of 
the  blood  plates.    To  watch  the  process  a  good  water 
immersion  is  required.    Eberth  and  Schimmelbusch 
have  given  to  this  form  of  thrombosis  the  name  of 
conglutination  in  distinction  to  coagulation  in  which  the 
fibrin  element  is  abundant. 

The  appearance  of  thrombi  encountered  in  tissues 
varies.  The  coagulated  mass  seated  on  the  aortic 
valve,  figure  86,  is  quite  hyaline  in  section  and  is  very 
probably  a  blood  plate  thrombus;  Klebs  describes 
similar  hyaline  thrombi  as  of  comparatively  frequent 
occurrence.  The  thrombus  may  consist  of  blood  cor- 
puscles entangled  in  fibrin,  and  the  red  corpuscles  may 
in  addition  have  discharged  their  colouring  matter. 
The  fibrin-like  material  may  be  present  in  large 
amount  and  be  deposited  in  a  lamellated  form; 
amongst  the  lamella  there  may  be  groups  of  red  cor- 


THROMBOSIS. 


211 


puscles  and  occasionally  of  a  considerable  number  of 
white.  Very  often  the  thrombus  consists  of  finely 
granular  masses  and  trabeculas  alternating  with  groups 
of  blood  corpuscles. 

Changes  in  and  fate  of  thrombi. — If  the  thrombi  are 
infective  (p.  106)  puriform  softening  and  disintegration 
usually  occur.  In  other  circumstances  the  red  cor- 
puscles may  rapidly  lose  their  colouring  matter  and 
give  place  to  compact  finely  granular  masses ;  but 
the  most  interesting  changes  are  seen  when  "  organ- 
isation "  or  vascularisation  takes  place.  Fig.  18  re- 
presents a  thrombosed  artery  of  about  the  tenth  day. 
The  thrombus  (3)  consists  of  granular  masses  and  of 
red  corpuscles,  whilst  at  2  vascularisation  is  active. 
Fig.  82  is  a  thrombosed  artery  of  older  date ;  the 
thrombus  which  has  considerably  contracted,  is  almost 
completely  vascularised,  capillaries  and  small  vessels 
being  abundant  at  the  periphery  r.  It  is  attached  to 
the  vessel  wall  at  the  spot  (3)  where  small  capillaries 
enter.  When  both  these  thrombosed  arteries  are 
examined  carefully,  it  will,  as  pointed  out  by  Thoma, 
be  readily  seen  that  the  thrombi  becomes  vascularised 
in  two  ways.  One  of  the  earliest  changes  in  the 
process  of  organisation  is  an  outgrowth  of  endothe- 
lium which  spreads  over  the  thrombus  and  into  the 
fissures  formed  between  the  hyaline  and  granular 
masses  of  clot.  In  this  way  channels,  sometimes  very 
large,  at  other  times  not  much  larger  than  capillaries, 
are  formed  between  the  thrombus  and  the  wall,  or 
deeper  in  the  substance  of  the  former.  When  the 
channels  are  conspicuous  and  serve  to  re-establish  the 
circulation,  the  process  is  termed  the  canalisation  of  the 
thrombus.     The   outgrowth   of  the   endothelium  is 

p  2 
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closely  followed  by  that  of  the  subendothelial  con- 
nective tissue  corpuscles  and  later  of  the  vasa.  Quite 
similar  changes  will  be  described  taking  place  in  fibrin- 
ous deposits  on  the  heart  and  on  the  pleura.  In  the 
newly  formed  tissue  very  pronounced  hyaline  changes 
may  occur,  and  foci  of  pigmentation  are  frequent ; 
giant  cells  are  often  present  and  may  be  closely  applied 
to  portions  of  the  thrombus.  In  the  larger  vessels  and 
in  the  heart,  remains  of  old  organised  thrombi  are  fre- 
quently found  in  the  form  of  small  polypi ;  in  the  heart 
they  may  be  of  very  considerable  size  and  they  very 
frequently  calcify  (phleboliths,  arterioliths  and  cardio- 
liths). 

Embolism. — The  formation  of  emboli  has  been 
alluded  to  on  several  occasions  both  in  the  present 
and  in  preceding  chapters  (pp.  104,  111,  148,  177,  210). 
An  interesting  example  remains  to  be  furnished  by  the 
fat  embolism  which  occurs  after  extensive  fractures. 
The  emboli  are  best  seen  in  the  lung,  but  they  may 
also  be  found  in  the  kidney.  In  Figure  83,  which  is 
a  section  of  a  lung  stained  with  osmic  acid,  the  capil- 
laries are  crowded  with  oil  drops,  the  alveoli  are  at  the 
same  time  filled  with  red  corpuscles.  It  is  to  be  pre- 
sumed that  the  mechanical  obstruction  offered  by  the 
emboli  has  led  to  this  very  extensive  diapedesis. 

Infarcts.— This  term  is  given  to  the  more  or  less 
wedge-shaped  or  rather  conical,  pale  or  congested 
areas  which  occur  in  the  periphery  of  the  kidney, 
spleen,  brain,  &c,  and  which  follow  upon  embolism  or 
thrombosis.  When  an  embolus  lodges  in  the  mouth 
of  a  small  terminal  artery,  it  may  lead  either  to  an 
anaemic  or  to  a  congested  state  in  the  area  supplied 
by  the  artery,  owing  to  the  cutting  off  of  the  influx 


Fig.  83.   FAT  EMBOLI  IN  THE  LUNG 

1.  Fat  emboli  in  alveolar  walls. 

2.  3.  Alveoli  filled  with  red  corpuscles. 

Obj.  |  in.,  without  eyepiece.    (Osmic  acid' 
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Fig  81     1NFAKUT  IN  KIDNEY. 

1,  Periphery  of  infarct  marked  by  a  small  round-celled 

infiltration. 

2.  Necrotic  centre  of  infarct. 
3  Renal  tissue 

Obj.  4  in  ,  without  eyepiece  (Carmine,. 
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or  the  retardation  of  the  rapid  circulation  of  the  nor- 
mal blood  stream.     In  the  kidney  both  the  white 
(anemic)  and  red  (hemorrhagic)  infarcts  may  often 
be  seen  ;  in  Fig.  84  the  former  is  represented.  It 
will  be  observed  that  the  infarct  does  not  quite  reach 
the    capsule   of  the   kidney*    and   that  it  is  sur- 
rounded by  a  dark  zone  2.     It  is  much  paler  than 
the  surrounding  renal  tissue  3,  and  even  though  so 
slightly  magnified  can  be  seen  to  possess  less  struc- 
ture ;  it  is  in  fact  an  area  of  necrosis  in  which  the  out- 
lines of  the  various  tissue  elements  are  gradually  being 
lost.    The  deeply  stained  zone  (2)  consists  of  an  area 
in  which  cell  proliferation  is  taking  place,  and  from 
which  the  vascularisation  proceeds  which  ultimately 
effects  the  absorption  and  contraction  of  the  infarct. 
The  hemorrhagic  varieties  contrast  with  the  preced- 
ing ;  in  the  kidney  they  are  frequently  multiple,  there 
is  much  extravasation  and  the  renal  tissue  is  disin- 
tegrated and  stained  by  the  red  colouring  matter  of  the 
blood  ;  they  are  surrounded  by  a  bright  area  of  con- 
gestion in  which  the  capillaries  are  dilated  and  many 
of  the  renal  tubes  filled  with  blood  casts.    In  the  kid- 
ney a  fatty  degenerated  and  wedge-shaped  suprarenal 
rest  must  not  be  mistaken  for  an  infarct. 

Reference  has  already  been  made  to  the  so-called 
calcareous,  uric  acid  and  bilirubin  infarcts.  In  the 
splenic  infarct  the  extravasation  is  very  extensive  and 
the  same  may  be  said  in  the  case  of  lung  infarcts. 

The  infective  infarct  differs  from  the  above  simple 
forms,  in  that  the  embolus  or  thrombus  which  produces 

*  This  accords  with  the  anatomical  distribution  of  the  vessels ; 
the  portion  of  the  cortex  immediately  adjacent  to  the  capsule  is 
supplied  by  outside  vessels. 
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it  is  infective  and  is  therefore  followed  by  secondary 
results,  such  as  intense  inflammatory  reaction  and 
usually  abscess  formation. 

In  the  liver,  an  unusual  seat  of  infarction,  Wooldridge 
produced  hemorrhagic  infarcts  by  the  injection  of 
thymus  extract.  He  explained  this  result  on  the 
ground  that  the  thrombi  formed,  were  active  though 
not  infective,  and  that  they  led  to  marked  chemical 
changes  in  the  area  of  the  thrombosed  vessels  ;  these 
changes  were  especially  manifested  by  the  rapid  he- 
morrhagic  exudation  throughout  the  area  of  infarction. 

Changes  in  the  tissues  of  the  heart  and  vessels.— 
Fatty  degeneration  occurs  both  in  the  intima  and  endo- 
cardium, and  in  the  muscular  fibres  of.  the  heart  and 
vessels.    In  the  former  situations  it  leads  to  slightly 
raised  opaque  patches,  sections  of  which  show  the 
endothelial  cells  in  process  of  fatty  degeneration.  The 
fatty  degeneration  of  the  muscular  element  is  very 
obvious,  especially  in  the  heart  where  the  process  has 
already  been  described,  p.  76,  Fig.  28.    In  this  oro-an 
the  degeneration  may  be  general  as  in  diphtheria,  or 
scattered  as  is  often  seen  in  severe  anemic  and  chlo- 
rotic  conditions;  like  fibrosis  the  change  is  early  seen 
in  the  musculi  papillares. 

Pronounced  hyaline  rather  than  cloudy  changes  are 
occasionally  seen  in  the  cardiac  muscle  fibres.  In 
the  smaller  vessels  and  capillaries  hyaline  changes 
were  long  ago  laid  stress  upon  by  Klein  in  cases  of 
scarlatmal  nephritis,  but  similar  changes  are  met  with 
m  other  febrile  conditions.  Pigmentary  degeneration  of 
the  muscle  fibres  is  occasionally  observed,  and  gives 
to  the  heart  a  deeper  red  brown  tint.  Fatty  infiltration 
of  the  cardiac  muscle  is  often  very  pronounced,  the 
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infiltration  spreading  from  the  region  of  the  coronaries  ; 
very  marked  examples  occur  in  overfed  animals. 
Calcification  of  the  muscular  fibres  of  the  vessels  is 
not  uncommon  as  a  senile  change;  it  is,  however,  more 
frequently  seen  in  the  intima  of  atheromatous  vessels 
and  in  sclerosed  conditions  of  the  valves,  much  less 
frequently  in  the  endocardium.  Amyloid  degeneration, 
which  is  so  common  in  the  walls  of  the  small  ves- 
sels {see  p.  81),  is  only  rarely  met  with  in  the  endo- 
cardium. 

Myocarditis.— On  page  27  will  be  found  a  descrip- 
tion of  Fig.  7,  a  section  of  acute  pericarditis.  The 
inflammation  was  more  or  less  limited  to  the  peri- 
cardium, and  was  manifested  by  an  abundant  small 
round  celled  infiltration  and  a  fibrinous  exudation  on 
the  free  surface.    After  healing  a  considerable  amount 
of  sclerosis  is  left  in  the  pericardium  and  the  fibrin 
exudate  becomes   vascularised.     The   latter  process 
takes   place  in   the  manner  described   in  thrombus 
organisation.    There  is  early  canalisation  ;  the  endo- 
thelium  proliferates  and  grows  amongst  the  trabecular 
of  fibrin,  and  gives  rise  to  a  lacunar  system  in  com- 
munication with  the  cavity  and  fluid  of  the  pericar- 
dium, there  is  then  the  new  formation  of  capillaries 
and  small  vessels  which  are  derived  from  the  nutrient 
vessels  of  the  heart.    In  acute  myocarditis  there  is  an 
abundant  small  round  celled  infiltration  most  marked 
around  the  small  vessels ;  the  muscle  nuclei  appear 
to  largely  share  in  the  proliferation,  whilst  the  muscle 
fibres  occasionally  show  hyaline  changes.    In  chronic 
endo-  and   myocarditis   there  is   a  very  considerable 
overgrowth  of  dense  often  hyaline  fibrous  tissue,  which 
rapidly  leads  to  the  atrophy  and  disappearance  of  the 


2,6  THE  VASCULAR  SYSTEM. 

muscular  fibres  and  to  the  thinning  of  the  cardiac  wal, 

i  nese  changes  are  well  seen  in  Fig.  85. 

Valvular  endocarditis. -Fig.  86  is  a  section  of  the 
aortic  valve,  close  to  the  free  edge  of  which  is  seated 
a  polypoid  vegetation.    It  was  irom  an  acute  case  of 
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atheromatous  patches,  may  take  place  and  lead  to  the 
formation  of  fibrin  masses. 

Arterio-capillary  fibrosis,  endarteritis  and  ather- 
oma, endocarditis,  nodose  and  diffuse  periarteritis, 
phlebosclerosis. 

Both  the  arteries  and  veins,  but  especially  the  for- 
mer, may  exhibit  extensive  degenerative  changes  in 
their  coats.  This  may  result  from  such  causes  of  wide- 
spread fibrosis  and  degeneration  as  old  age,  alcoholism, 
syphilis  and  gout,  or  from  some  purely  local  cause. 
The  most  striking  alteration  occurs  in  the  intima, 
but  careful  examination  of  the  whole  wall  reveals  the 
fact  that  all  three  coats  are  diseased.  Vessels  of  all 
sizes,  from  capillaries  to  the  aorta,  are  affected  and 
perhaps  the  term  arterio-capillary  fibrosis  of  Gull  and 
Sutton  is  therefore  more  suitable  to  this  condition  than 
any  other.  In  the  kidney  the  change  is  very  obvious 
in  the  glomeruli  where  proliferation  of  the  endothelial 
and  connective  tissue  corpuscles  is  followed  by  hyaline 
transformation  and  condensation  {see  Kidney).  In 
the  small  renal  vessels  (efferent  arterioles,  &c),  and  in 
the  small  vessels  of  the  brain,  and  of  the  other  organs 
and  tissues,  and  especially  in  the  vasa  vasorum,  the 
intima  becomes  considerably  thickened  by  an  increase 
of  hyaline  fibrous  tissue  ;  there  is  usually  at  the 
same  time  considerable  spreading  periarteritic  fibrosis. 
Sometimes  the  endarteritis,  at  other  times  the  peri- 
arteritis, is  most  marked.  The  muscular  coat  usually 
early  shows  signs  of  degeneration,  consecutive  for 
the  most  part  to  fibrous  tissue  overgrowth.  In  vessels 
of  the  size  of  the  radial  or  basilar  and  upwards,  and 
in  the  endocardium  whilst  uniform  fibrosis  does  occur, 
yet  it  is  more  usual  to  find  the  sclerosis  most  advanced 
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at  certain  spots,  viz.,  at  the  mouths  of  branches,  in  the 
heart-valves,  in  the  arch  of  the  aorta,  &c,  at  places, 
that  is,  which  are  subjected  to  more  strain  ;  after  a 
time  the  patches  become  more  abundant  and  irre- 
gularly distributed.  This  condition  has  been  termed 
atheroma  or  endarteritis  nodosa. 

Fig.  87  typically  exemplifies  the  above  changes  in  the 
basilar  artery.  The  lumen  of  the  vessel  is  triangular  and 
narrowed,  an  alteration  which  is  caused  by  the  remark- 
able thickening  of  the  intima  at  two  places  in  the  wall. 
At  i  the  normal  thickness  of  the  vessel  is  seen,  the 
elastic  lamina  serving  to  indicate  the  relative  thickness 
of  the  coats ;  at  (3)  the  intima  is  enormously  thickened, 
whilst  the  media  (2)  is  thinned,  and  on  one  side  has  partly 
disappeared.    Under  the  high  power  the  thickened  in- 
tima is  composed  for  the  most  part  of  nearly  structure- 
less hyaline  tissue,  corpuscular  immediately  beneath  the 
endothelium,  but  quite  structureless  in   the  deepest 
layers,  where  there  are  already  signs  of  calcification 
and  fatty  change  ;  the  elastic  lamina  has  completely 
disappeared,  and  in  places  also  the  muscular  coat. 
No  vasa  vasorum  are  to  be  seen.    Fig.  88  is  a  section 
of  an  atheromatous  plaque  on  the  aorta.    At  the  lowest 
portion  of  the  figure,  the  almost  normal  thickness  of 
the  wall  is  seen  ;  higher  up  the  inner  coat  (3)  swells 
out  and  the  media  (1)  is  also  thickened,  but  little 
change  is  observable  in  the  adventitia  under  this  power. 
More  highly  magnified  there  is  an  atheromatous  de- 
posit in  the  deepest  layers  of  the  intima,  consisting 
of  calcareous  and  fatty  matter  and  cholesterin  crystals  ; 
the  elastic  lamina:  have  disappeared,  and  more  super- 
ficially there   is  the  peculiar  hyaline  tissue  already 
noticed   in   the   preceding   specimen.      Though  the 


Fig.  87.   FIBROID  BASILAR  ARTERY. 
t  Elastic  lamina  at  a  portion  of  the  wall  which  has  a  normal 

T££U  "oat  with  the  atrophied  muscular  layer  in  Croat. 
I  The  completely  changed  and  thickened  mner  coat. 

Obj.  1J  in.,  without  eyepiece.  (Logwood*. 


Fift-  Wt.   AN  ATHEROMATOUS  PATCH  ON  THE  AORTA. 

1.  Muscular  coat  somewhat  atrophied. 
■J.  External  coat. 

3.  Intima,  much  thickened  and  altered. 

4.  Calcareous  and  fatty  debris. 

Obj  4  in.,  without  eyepiece.  (.Logwood). 
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muscular  coat  appeared  thickened  under  the  low  power 
examination  with  the  high  shows  that  it  is  extremely 
degenerate.  In  the  adventitia  the  vasa  are  very  con- 
spicuous  owing  to  the  small  round  celled  infiltration 
around  them  ;  in  places  they  are  almost  completely 
blocked  by  endarteritis  ;  tracing  them  it  will  be  found 
that  they  penetrate  through  the  media  to  the  deepest 
portion  of  the  intima,  and  that  their  course  is  marked 
by  a  periarteritic  infiltration.  The  corpuscular  infiltra- 
tion is  especially  noted  in  those  portions  of  the  inner 
coat  where  the  necrotic  changes  have  not  as  yet 
commenced.  In  the  valves  as  previously  described, 
and  in  the  endocardium  the  same  atheromatous  and 
fibroid  changes  may  be  witnessed.  In  the  smaller 
branches  of  the  coronaries,  as  in  the  vasa,  the  diffuse 
endarteritis  is  often  extremely  marked.  In  some 
atheromatous  conditions  there  is  a  new  formation  of 
capillaries,  and  as  remarked  in  a  preceding  chapter, 
the  calcification  may  give  place  to  true  ossification  ; 
Thoma  has  further  observed  giant  cells  applied  to 
the  atheromatous  debris  and  lying  in  lacunas  around  it. 

The  changes  in  endarteritis  appear  to  commence 
in  the  deepest  layers  of  the  intima,  but  the  elastic 
and  muscular  layers  early  show  signs  of  degeneration  ; 
at  the  same  time  a  small  round  celled  proliferation 
followed  by  fibrosis  spreads  away  from  the  smaller 
vessels.  Many  views  are  however  held  concerning 
the  causes  of  the  endarteritis.  Gull  and  Sutton  stated 
broadly  that  there  is  a  "  diseased  state  characterised 
by  hyaline  fibroid  formation  in  the  arterioles  and 
capillaries  which  entails  atrophy  of  the  adjacent 
tissues  ;  that  in  the  kidney  the  contraction  and  atrophy 
due  to  the  connective  tissue  is  well  marked,  and  that 
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though  the  morbid  condition  is  allied  to  a  senile 
change,  it  may  yet  be  due  to  distinct  and  as  yet  unas- 
certained causes."  Thoma  regards  the  thickening  of 
the  intima  as  a  compensatory  process  (compensatory 
endarteritis).  He  supposes  that  the  degenerate 
vessel  tends  to  dilate  and  to  thereby  slow  the  circula- 
tion ;  the  slowing  leads  to  hyperemia  of  the  vessels, 
and  to  a  consequent  connective  tissue  new  formation 
in  the  intima  which  narrows  the  vessels.  He  further 
states  that  these  changes  also  occur  in  the  middle  and 
outer  coats.  Indeed  both  himself  and  his  pupil  Sack 
regarded  the  degenerative  changes  in  the  media  as  the 
primary  cause,  the  cause  which  led  to  the  dilatation 
and  subsequent  compensatory  increase  in  the  intima. 
Fig.  87  would  serve  to  illustrate  these  points.  Numer- 
ous observers  have  pointed  out  that  the  sclerotic 
changes  tend  to  occur  in  those  regions  subjected  to 
much  strain.  Thus  in  the  heart,  the  left  ventricle  is 
by  far  the  commonest  seat  of  endo-  and  myocarditic 
changes,  and  as  showing  that  a  purely  local  cause  may 
produce  a  fibroid  patch,  may  be  mentioned  the  case 
of  the  "  milky  patch  "  on  the  surface  of  the  heart  at 
the  spot  most  exposed  to  friction.  Such  a  patch 
consists  of  a  greatly  thickened  sub-endothelial  layer 
of  dense  hyaline  tissue  and  proliferating  corpuscles. 
Phlebo-sclerosis  is  much  less  common  than  arterio- 
sclerosis, but  it  is  seen  when  strain  is  thrown  upon 
the  walls  as  in  the  case  of  varicose  veins.*  Pulmonary 
endarteritis  is  extremely  uncommon,  but  does  occur 
in  cases  of  mitral  stenosis,  more  especially  perhaps  of 
congenital  origin.    Koster  regards  the  atheromatous 

0  An  hereditary  proneness  to  varicose  veins  is  often  manifested, 
and  this  implies  an  hereditary  weakness  of  the  vessel  walls. 
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patches  as  due  to  a  perivascular  infiltration  around 
the  vasa,  which  first  produces  a  mesarteritis,  then  an 
endarteritis.  The  mesarteritis  leads  to  the  destruction 
of  the  muscular  fibres  and  elastic  tissue.  Mott  regards 
the  endarteritis  as  first  occurring  in  the  deeper  portion 
of  the  intima,  or  the  part  furthest  away  from  the 
vascular  supply,  comparable  therefore  to  the  fatty 
and  fibroid  changes  which  occur  in  the  musculi 
papillaries.  That  in  the  atheromatous  patches,  both 
in  the  vessels  and  in  the  endocardium,  there  is  a 
primary  endarteritis  of  the  vasa  or  coronaries  as 
the  case  may  be,  which  leads  to  the  change,  first  in 
the  intima,  then  in  the  muscular  layer.  Johnson 
believes  that  there  may  be  a  general  hypertrophy  of 
the  muscular  coat  like  that  of  the  ventricular  wall, 
and  which  may  be  sometimes  confounded  with  endar- 
teritis. 

The  changes  in  the  intima  in  syphilitic  endarteritis, 
appear  to  form  almost  a  type  of  their  own  {see  page 
123).  It  is  worthy  of  note  in  connection  with  the  new 
formation  of  elastic  tissue  which  occurs  in  syphilitic 
endarteritis,  that  Bramwell  has  observed  a  similar  new 
formation  in  those  cases  of  myocarditis  which  he  con- 
sidered due  to  syphilis. 

Aneurisms. — One  of  the  best  examples  of  an  acutely 
formed  aneurism  is  that  very  often  seen  on  a  valve  in 
acute  endocarditis.  As  previously  remarked,  the  tissue 
of  the  valve  becomes  swollen  and  soft,  so  that  it  is  no 
longer  able  to  withstand  the  pressure  to  which  it  is 
subjected.  It  therefore  yields  at  the  softest  part  and 
bulges  into  a  sacculus,  it  usually  ruptures  however 
before  attaining  any  great  size.  Infective  emboli  are 
a  frequent  source  of  small  multiple  aneurisms  ;  thus 
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emboli  may  become  detached  from  the  valves  in 
mycotic  endocarditis  and  may  lodge  at  the  bifurcation 
of  the  smaller  vessels.  At  these  places  they  excite 
inflammation  and  consequent  softening  and  dilatation 
of  the  vessel  walls,  and  the  remains  of  the  embolus  or 
of  a  thrombus  is  usually  to  be  found  in  the  sacculus. 
In  the  larger  vessels  emboli  may  lodge  in  the  vasa 
and  produce  softening  in  their  vascular  area  in  the 
vessel  wall  and  consequent  dilatation.  Animal  para- 
sites may  be  the  source  of  emboli  which  excite  at 
places  where  they  become  impacted  or  attached,  a 
slower  endarteritis  and  dilatation.  Traumatic  injury 
of  the  vessel  wall  produces  a  like  result.* 

A  miliary  nodose  periarteritis  occasionally  affects 
the  small  vessels  of  the  brain  and  its  membranes  as 
well  as  those  of  other  tissues.  It  is  marked  by  a  very 
abundant  local  small  celled  infiltration  of  the  outer  coat 
which  extends  to  the  others  and  is  rapidly  followed  by 
aneurismal  dilatation  (miliary  aneurisms  of  Charcot, 
&c).  Some  of  these  cases  as  suggested  by  Ziegler 
may  be  mycotic.  In  the  above  examples  it  will  be 
noted  that  a  local  arteritis  is  the  cause  of  the  weaken- 
ing and  giving  way. 

•  In  the  heart  lessening  of  the  resistance  of  the  wall  of 
the  left  ventricle  through  fatty  degeneration,  acute 
myocarditis,  sarcomatous  infiltration,  &c,  more  often 
results  in  rupture  than  in  aneurism.  On  the  other 
hand  more  chronic  endo-  and  myo-carditic  conditions 
are  often  followed  by  aneurismal  dilatation.    In  these 

0  In  some  experiments  by  Dr.  Mott,  the  external  coat  was 
carefully  cauterised  at  one  spot.  The  result  was  a  very  pro- 
nounced swelling-  of  the  inner  coat  and  yielding  of  all  three  coats 
at  the  injured  spot. 
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cases  the  coronaries  are  almost  if  not  always  the  seat 
of  endarteritic  changes  which  have  resulted  in  con- 
nective tissue  overgrowth  and  muscular  atrophy.  A 
section  through  the  wall  of  a  cardiac  dilatation,  shows 
that  almost  all  the  muscular  fibres  have  disappeared 
and  that  their  place  is  occupied  by  dense  hyaline 
tissue,  with  here  and  there  perhaps  calcareous  and 
atheromatous  foci.  A  large  proportion  of  the  nutrient 
vessels  are  endarteritic,  and  on  the  ventricular  surface 
laminated  fibrin  may  have  been  deposited. 

In  the  vessels  aneurism  is  most  frequently  associated 
with  some  endarteritic  process,  and  it  is  in  such  a 
vessel  as  that  represented  in  figure  87  that  the  condition 
is  very  often  seen.  Although  in  this  section  the  wall  is 
considerably  thickened  at  the  two  endarteritic  patches, 
both  the  muscular  and  elastic  coats  are  almost  entirely 
destroyed  and  therefore  with  them  the  elasticity  and 
tone  of  these  portions  of  the  wall.  The  heart's  force 
therefore  acts  on  the  fibrous  tissue  and  gradually 
stretches  it.  As  the  bulging  becomes  more  marked, 
laminated  fibrin  very  often  forms  on  the  surface  of  the 
inner  coat  and  becomes  intimately  incorporated  with  it, 
so  that  the  relative  thickness  of  the  wall  is  still  further 
increased.  Occasionally  the  atheromatous  patch  par- 
tially ruptures  and  the  blood  may  force  its  way  between 
the  coats  of  the  vessel  and  produce  a  dissecting 
aneurism,  more  usually,  however,  a  sacculated  aneurism 
results.  A  large  diffuse  dilatation  of  the  aorta  some- 
times occurs  from  weakening  produced  by  fibroid  de- 
generation of  the  wall  ;  and  from  a  still  weaker  point 
in  its  wall  (i.e.,  an  atheromatous  patch)  a  secondary 
sacculated  aneurism  may  result. 

Numerous  views  are  held  as  regards  the  cause  of  the 
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yielding  in  these  cases  of  more  chronic  aneurisms.  It 
is  agreed  that  as  aneurisms  are  more  common  between 
20  and  40  and  atheroma  at  a  later  age,  that  the  former 
condition  does  not  necessarily  follow  upon  the  latter. 
But  as  has  been  pointed  out  above,  old   age  and 
general  degenerative  conditions  are  not  the  only  causes 
of  endarteritic  patches,  local  causes  can  equally  well 
act  at  earlier  ages.    Thoma  regards  the  relation  of 
arterio-sclerosis  to  aneurism  as  indirect  only,  and  that 
both  result  from  the  same  cause,  viz.,  weakening  of  the 
media.    Koster  believes  that  the  primary  condition  is 
a  mesarteritis  set  up  by  inflammation  around  the  vasa, 
proceeding  from  the  adventitia  to  the  media  and  then 
to  the  intima.    Eppinger,  Recklinghausen  and  his  pupil 
Manhot  look  to  a  primary  tearing  of  the  media  and 
especially  of  the  elastic  laminae.    Bramwell  regards  the 
degeneration  of  the  media  as  the  chief  factor  and  that 
it  may  be  primary  or  secondary  to  changes  in  the 
intima. 
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Chapter  XII. 

THE  ADENOID  TISSUES. 

In  this  chapter  are  included  the  lymphatic  glands, 
spleen  and  marrow,  tissues  which  are  closely  related  to 
the  vascular  system  and  usually  regarded  as  hemo- 
poietic* 

Insoluble  foreign  particles  introduced  into  the  tissues, 
either  by  way  of  the  lungs  as  in  the  various  dust  in- 
halation diseases  and  experiments ;  or  through  the 
intestines,  skin,  or  by  subcutaneous  injection,  soon 
accumulate  in  the  lymphatic  glands  or  spleen.  It  is 
probable  that  at  the  seat  of  introduction  the  wandering 
cell  elements  are  increased  and  that  they  intussuscept 
the  foreign  particles  and  carry  them  into  the  lymph 
stream.  Here  the  cells  collect  both  in  the  lymph 
channels  of  the  tissues  leading  away  from  the  seat  of 
the  introduction  and  in  the  lymph  channels  of  the 
lymphatic  glands.  For  example  in  the  lung  particles  of 
carbon  may  be  found  in  cells  lying  free  in  the  alveoli 
and  in  the  alveolar  walls,  but  they  are  especially 
abundant  in  the  interlobular  septa,  beneath  the  pleura 
and  in  the  bronchial  glands  ;  a  few  carbon  cells  may  be 
found  even  in  the  spleen.  If  the  foreign  particles  are 
introduced  directly  into  the  blood  a  large  proportion  is 
intussuscepted  in  the  spleen.  The  accumulation  of 
inert  foreign  particles  in  the  tissues  and  lymphatic 

°  Reference  will  be  made  to  the  thyroid  in  the  succeeding 
chapter. 
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glands  is  followed  by  connective  tissue  overgrowth  and 
contraction.  The  pigmented  glands  are  indurated  and 
a  section  shows  considerable  overgrowth  of  hyaline 
connective  tissue  in  which  the  pigment  is  usually  dis- 
tributed.   The  adenoid  tissue  is  atrophied. 

The  above  changes  throw  light  upon  those  which 
occur  when  irritating  substances  and  particles,  very 
often  micro-organisms,  are  introduced  into  the  tissues 
or  directly  into  the  blood.  In  localised  inflammatory 
and  suppurative  conditions  of  all  kinds,  a  temporary 
increase  in  the  number  of  leucocytes  in  the  blood  (leu- 
kocytosis) is  commonly  present.*  There  is  as  already 
mentioned  in  the  chapters  on  chronic  inflammation  a 
local  increase  in  the  small  round  cells  of  all  kinds ;  in 
addition,  the  nearest  lymphatic  glands  are  usually  the 
the  seat  of  hyperplasia  (adenitis)  and  the  lymph  chan- 
nels leading  to  them  may  be  markedly  swollen  in  the 
more  severe  and  acute  cases.  In  typhoid  Peyer's 
patches  and  the  solitary  follicles  as  well  as  the  mesen- 
teric glands  undergo  considerable  hyperplasia  (see 
figures  in  chapter  on  Alimentary  Canal).  In  diphtheria 
similar  changes  are  often  observed;  and  in  chronic 
dysentery  a  diffuse  adenoid  hyperplasia  of  the  mucous 
membrane  may  be  very  pronounced.  The  spleen  more- 
over is  in  many  of  the  more  prolonged  fevers  the  seat  of 
overgrowth,  especially  in  those  cases  in  which  the  irritat- 
ing bodies  are  in  the  circulation.  Leucocytosis  is  very 
frequently  observed!  after  venesection  or  accidental 

•  In  a  case  of  osteomyelitis  the  recorded  increase  in  the  number 
of  white  corpuscles  was  very  great. 

f  It  has  been  recorded  in  Typhoid,  Pneumonia,  Erysipelas, 
Septicaemia  (puerperal,  &c),  Relapsing  fever,  Glanders,  Small-pox, 
Tuberculosis.  It  is  also  observed  in  cases  of  Cancer,  but  more 
precise  information  is  still  wanted  concerning  this. 
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hemorrhage  in  the  human  subject  or  experimental  in 
the  horse  (Mosler),  or  in  the  dog  (Muir  and  others). 
Different  views  are  held  as  regards  their  production  in 
these  latter  cases  and  there  may  be  probably  more 
than  one  cause  ;  perhaps  the  withdrawal  of  the  blood 
acts  as  a  stimulant  to  the  white  corpuscle-forming 
tissue.*  In  the  inflammatory  conditions  the  leuco- 
cytosis  may  be  accounted  for  by  the  increased  pro- 
duction of  the  wandering  cell  elements  in  the  lym- 
phatic tissue  at  the  seat  of  inflammation  or  in  the 
hyperplastic  glands  or  spleen.  The  hyperplasia  in 
the  lymphatic  glands  gives  place  after  a  time  to  con- 
nective tissue  overgrowth  and  induration  as  in  the 
case  of  pigmented  glands ;  there  is  often  in  addition 
thickening  and  induration  of  the  lymphatic  channels 
which  lead  from  the  source  of  inflammation.  The 
enlarged  spleen  may  as  in  the  case  of  Malaria  undergo 
very  considerable  fibrosis. 

Contrasting  with  the  preceding  group  of  temporary 
glandular  hyperplasia  and  leucocytosis  are  the  very 
numerous  cases  of  true  lymphatic  tumour  formation 
and  permanent  leucocytosis. 

The  tumours  vary  somewhat  in  microscopic  struc- 
ture and  especially  so  in  distribution  and  in  gross 
anatomical  form  ;  and  the  absence  or  presence  of  an 
increase  of  white  corpuscles  in  the  blood  is  likewise  the 
subject  of  much  variation.  There  are  cases  of  adenoid 
overgrowths,  localised  or  diffuse,  the  lympho-sarcomata 

*  Litten  and  Orth  have  recorded  a  very  great  increase  in  the 
number  of  nucleated  red  corpuscles  in  the  marrow  in  dogs  after 
bleeding.  Muir  in  recent  experiments  has  also  found  them  in  the 
marrow  and  blood  of  bled  dogs  and  in  the  human  subject  after 
long  continued  haemorrhage. 
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or  lymphomata,  which  may  involve  the  kidney,  testis, 
liver,  thymus  and  probably  the  central  nervous  system, 
bones  and  other  organs.  There  are  other  cases  in 
which  the  adenoid  tissues  throughout  the  body  are  the 
seat  of  tumours.  When  the  glands  are  more  especially 
involved,  the  cases  are  usually  described  under  the 
term  lymphadenoma  and  the  tumours  are  called  lymph- 
adenomata.  In  these  cases  there  may  or  there  may 
not  be  an  increase  in  the  number  of  white  corpuscles 
of  the  blood  ;  if  there  is  a  marked  increase  they  are 
usually  classed  under  leukemia  or  leucocythjEMIA 
with  the  prefix  lymphatic  to  distinguish  them  from  the 
other  types  splenic  and  medullary  leukaemia,  in  which 
either  the  spleen  or  marrow  is  especially  involved. 
Whether  there  is  any  fundamental  difference  between 
any  of  these  cases  will  be  better  determined  after  the 
descriptions  which  follow. 

Lymphomata  or  lympho-sarcomata.  —  Reference  has 
already  been  made  (p.  150)  to  this  class  of  tumours. 
They  consist  of  small  round  cells  and  of  a  delicate 
reticulate  stroma.  They  are  infiltrating  growths  which 
spread  along  the  perivascular  lymphatic  channels  in  a 
very  characteristic  manner.  Examples  are  seen  in  the 
central  nervous  system  where  the  perivascular  system 
is  sometimes  beautifully  traced  out  by  the  growth. 
The  lymphoma  forms  one  of  the  commonest  tumours 
of  the  mediastinum  where  it  either  starts  from  the 
thymus  or  the  lymphatic  glands.  In  this  situation  it 
"  creeps  along  the  bronchial  and  vascular  sheaths  and 
guided  by  the  lymphatic  paths  invades  either  the  lung, 
heart  or  other  structures  "  (Douglas  Powell).  Some- 
times the  growths  are  multiple,  spreading  along  the 
bloodvessels   in   the   kidney,   liver,  or  amongst  the 
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muscles.  In  the  above  cases  examination  of  the  blood 
is  usually  not  practised.* 

Lymphadenoma  or  Hodgkin's  disease.— The  way  in 
which  a  tissue  system  like  the  adenoid  may  be  the  seat 
of  multiple  diffuse  or  localised  tumours,  is  quite  similar 
to  what  was  observed  in  the  case  of  the  fibroneuromata 
of  the  nervous  tissues.  Variations  in  consistence,  in 
richness  in  corpuscles,  in  rapidity  of  growth,  and  in  the 
tendency  to  remain  localised  or  to  invade  surrounding 
structures  will  be  noted  just  as  in  the  case  of  neuromata. 

The  tumour  formation  may  be  limited  to  the  adenoid 
tissue  or  lymphatic  glands  of  a  particular  region.  The 
glandular  affection  is  the  commonest  and  according  to 
Gowers  the  glands  most  frequently  diseased  are  in 
order,  the  cervical,  axillary,  inguinal,  retro-peritoneal, 
bronchial,  mediastinal  and  mesenteric.  The  enlarge- 
ment may  take  place  slowly  or  rapidly,  in  the  former 
case  which  is  the  commoner,  they  are  hard,  in  the 
latter  soft.  They  may  remain  a  long  time  encapsuled 
and  separate,  but  the  adenoid  tissue  may  break  through 
and  invade  the  tissues  and  unite  with  that  of  the  other 
glands.  Sections  of  the  softer  tumours  consist  almost 
entirely  of  small  lymphoid  cells  with  some  epithelial 
cells,  and  of  a  reticulate  stroma.  In  a  section  of  a 
hard  tumour  whilst  there  are  numerous  small  cells 
at  the  periphery  or  scattered  in  groups,  there  is  at 

°  Kelsch  and  Vaillard  have  recently  recorded  a  case  of  a 
rapidly  growing  small  round  celled  tumour  in  the  lower  eyelid 
of  a  soldier  of  twenty-four.  Recurrence  rapidly  took  place  after 
removal  and  with  it  very  marked  anaemia  and  cachexia.  There 
were  numerous  growths  in  the  bones. 

Fever,  often  intermittent,  and  profound  anaemia  may  be  present 
in  cases  of  lymphomata. 
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the  same  time  a  very  universal  increase  of  the  reti- 
culate framework,  often  hyaline  in  character ;  where 
the  latter  change  is  present  the  number  of  corpus- 
cles is  diminished.  The  epithelioid  cells  may  be 
readily  recognised,  as  well  as  numerous  transition 
forms  to  large  uni-  or  multi-nucleated  corpuscles  or 
still  larger  giant  cells.  This  alteration  in  the  appear- 
ance of  the  gland  tissue  is  well  shown  in  Fig.  91. 

Nodules  of  new  growth  may  appear  along  the  course 
of  the  lymphatics  in  various  localities.  The  Malpighian 
bodies  on  the  branches  of  the  splenic  artery  are  fre- 
quently affected.    Of  these  only  a  few  or  the  majority 
may  be  diseased  ;  in  the  former  case  the  tumours  may 
reach  a  considerable  size  and  contrast  markedly  with 
the  splenic  tissue  around  ("suet  masses").     In  the 
miliary  form  the  bodies  may  remain  very  small.  Owing 
to  one  or  other  of  the  above  forms  or  to  diffuse  over- 
growth of  the  adenoid  tissue  the  spleen  may  reach  a 
very  great  size  and  be  either  irregularly  or  uniformly 
enlarged.    An  increase  in  the  splenic  pulp  as  distinct 
from  the  Malpighian  corpuscles  is  described.  Sections 
of  the  enlarged  spleen   vary,  but  as  in  the  glands 
marked  increase  and  hyaline  changes  in  the  stroma 
with  a  diminished  number  of  corpuscles  is  very  fre- 
quent.    Patches  of  pigment  and   areas  of  necrosis 
(which  probably  constitute  some  of  the  "suet  masses  ") 
may  be  found.    In  addition  to  the  spleen,  miliary  forms 
may  occur  in  the  kidney,  liver,  lungs  and  peritoneum, 
where  the  appearance  may  be  strongly  suggestive  of 
tuberculosis ;  in  the  alimentary  tract,  Peyer's  patches 
and  the  solitary  glands  may  be  solely  affected  or  the 
lymphoid  follicles  in  the  pharynx,  root  of  tongue  and 
tonsils. 
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Diffuse  infiltration  occurs  in  many  of  the  organs,  but 
it  is  especially  well  marked  in  the  alimentary  canal 
where  it  leads  to  more  or  less  extensive  thickening  of 
the  walls  ;  noted  examples  have  been  recorded  in  the 
duodenum,  at  both  orifices  of  the  stomach  and  in  the 
oesophagus.  In  other  cases,  the  thymus,  testes  or  the 
liver  may  be  the  seat  of  diffuse  infiltration. 

Coverslip  preparations  of  the  blood  show  that  the 
number  of  white  corpuscles  is  often  increased ;  where 
the  increase  is  very  marked  the  case  is  reckoned  as  one 
of  leukaemia. 

It  is  worthy  of  note  that  in  one  case  recorded  by 
Gowers  the  tumours  had  involved  the  solar  plexus  and 
had  produced  bronzing  of  the  skin. 

Leucocyth.emia  (Bennett)  or  Leukemia  (Virchow). — 
A  large  excess  of  leucocytes  in  the  blood  associated 
with  tumour  formation  in  the  spleen,  lymphatic  glands 
or  marrow  characterises  leukaemia  ;  and  there  are  thus 
three  principal  types,  the  splenic,  lymphatic  and  the 
medullary  or  myelogenic,  of  which  the  former  is  by 
many  regarded  as  the  most  characteristic. 

In  lymphatic  leukaemia  the  adenoid  tissues  are  the 
seat  of  local  or  universal  soft  lymphadenomatous  growth 
as  previously  described  in  Hodgkin's  disease.  The 
infiltration  of  the  tissues  is  sometimes  extreme,  especi- 
ally in  the  alimentary  canal,  root  of  tongue,  pharynx, 
sometimes  even  in  the  nasal  cavity,  &c.  The  white 
corpuscles  in  the  blood  are,  according  to  Hyem  and 
other  authorities,  similar  to  the  adenoid  corpuscles  of 
the  tumours,  and  are  for  the  most  part  small  round 
uninucleated  forms. 

In  medullary  leukaemia  a  notable  alteration  and  over- 
growth of  the  medulla  is  one  of  the  most  striking 
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anatomical  changes.    The  increase  is  sometimes  very 
great,  the  overgrowth  of  the  medulla  in  true  tumour 
fashion  sometimes  leading  to  the  softening  and  expan- 
sion of  the  bony  wall.    The  growth  replaces  the  fat 
and  the  marrow  assumes  various  tints  from  grey  to  a 
purple  splenic  pulp-like  appearance.     Neumann  de- 
scribed two  forms,  a  lymphadenoid  in  which  the  lym- 
phatic tissue  of  the  marrow  was  increased,  and  a  pyoid 
in  which  the  cells  were  larger.    The  excess  of  marrow 
and  its  alteration  is  probably  in  the  majority  of  cases 
due  to  adenoid  infiltration  and  precisely  similar  to  what 
occurs  in  other  organs  and  tissues.    In  medullary  leu- 
kaemia the  adenoid  growth  is  mostly  confined  to  the 
osseous  system,  but  similar  changes  may  be  seen  in 
lymphatic  and  splenic  types,  or  they  may  be  altogether 
absent.    In  an  adenoid  overgrowth  in  the  marrow  it  is 
possible  that  the  cells  may  run  a  greater  chance  of 
getting  into  the  circulation  ;  witness  for  instance  the 
large  increase  in  corpuscles  which  has  been  referred  to 
m  a  case  of  osteomyelitis,  and  the  readiness  with  which 
fat  embolism  occurs  after  a  fracture.    Whether  in  the 
marrow,  other  hasmapoietic  tissue  than  the  adenoid 
may  be  the  seat  of  neoplastic  change,  is  difficult  to 
decide. 

In  the  splenic  variety,  the  splenic  enlargement  is 
very  stnkmg.  In  many  cases  this  enlargement  is 
undoubtedly  due  to  an  obvious  adenoid  infiltration. 
But  ,t  has  been  considered  characteristic  of  this  variety 
that  the  ^  only  is  increased  and  that  the  Malpighian 
corpuscles  may  remain  small.  It  is  however  very  diffi- 
cult to  decide  this  point  from  sections.  In  support  of 
special  splenic  and  medullary  types  might  be  men- 
t.oned  the  statement  of  Hyem  that  in  these  forms  large 
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white  corpuscles  and  nucleated  red  corpuscles  are  most 

frequently  present. 

Changes  in  the  tissues.-The  liver  is  very  frequently 
the  seat  of  adenoid  infiltration,  which  follows  the  lym- 
phatics beneath  the  capsule  and  along  the  portal  canals. 
In  the  slightly  magnified  section,  Fig.  89,  the  peri- 
lobular growth  is  extremely  well  marked  and  suggests 
the  naked  eye  term  "pearly  infiltration"  which  has 
been  applied  to  this  form  of  liver.    The  section  has 
been  treated  with  osmic  acid  and  the  liver  cells  have 
stained  brown,  whilst  the  tumour  corpuscles  have  re- 
mained almost  colourless.     Under  the  high  power, 
Fig.  90,  the  relation  of  hepatic  and  lymphoid  cells  is 
seen ;  the  former  are  separated  from  one  another  and 
are  undergoing  atrophy  and  degeneration ;  the  growth 
consists  of  small  nucleated  corpuscles  and  of  a  delicate 
reticulum.    The  growth  is  usually  by  no  means  uni- 
formly distributed  throughout  the  liver;    a  common 
seat  is  immediately  beneath  the  capsule  where  there 
may  be  a  very  thick  growth ;  or  it  may  occur  in  the 
miliary  form,  small  growths  being  collected  around  the 
smaller    branches    of   the  portal    canals.  Similar 
changes  may  occur  in  the  kidney  but  they  are  much 
less  common.    In  both   organs   however  secondary 
parenchymatous  changes  are  extremely  frequent.  In 
the  kidney  the   fatty  changes   are   sometimes  very 
obvious,  and  it  is  also  worthy  of  note  that  in  this  organ 
crystalline   deposits  are   frequent  in   the  interstitial 
tissue  ;  they  are  said  to  be  composed  of  uric  acid.  In 
the  liver  dark  brown  granules  may  be  conspicuous  in 
the  cells. 

The  spleen. — The  enlarged  spleen  is  on  section  firm 
and  several   large  pale  or   blood-stained  areas  are 
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usually  to  be  seen,  some  in  the  substance  of  the  spleen, 
others  at  the  periphery  where  they  are  often  typically 
wedge-shaped.    On  microscopic  examination  of  such  a 
spleen,  a  striking  change  is  the  great  increase  of  hyaline 
stroma    and    connective    tissue    and  corresponding 
diminution  in  number  of  corpuscles.    The  capsule  and 
trabecular  are  greatly  thickened  and  from  them  proceeds 
the  thickening  in  the  reticulum ;  in  places  there  is  a 
marked   connective   tissue   overgrowth   composed  of 
elongated  spindle  cells  and  proliferating  endothelial 
corpuscles;  here  and  there  also  patches  of  pigment  and 
groups  of  adenoid  cells.  The  structure  of  the  pale  areas 
varies ;  they  may  be  composed  of  masses  of  red  and 
white  corpuscles  which  do  not  stain  and  are  in  all 
stages  of  necrosis ;  or  they  may  be  formed  by  hyaline 
masses  of  tissue.    The  nucleated  corpuscles  vary  in 
size  from  small  nucleated  adenoid  cells  to  very  large 
uni-  and  multinucleated  corpuscles  which  stain  less 
deeply  than  the  former.    In  the  more  cellular  and  in 
the  less  advanced  spleens  the  number  of  lymphoid  cells 
may  be  increased.    Many  of  the  infarcts  and  necrotic 
patches  appear  to  be  vascular  areas  in  which  nucleated 
and  red  blood  corpuscles  have  accumulated  and  then 
undergone  necrosis. 

The  blood.— The  white  corpuscles  are  in  great  ex- 
cess and  the  red  corpuscles  are  greatly  diminished; 
in  the  several  varieties  striking  alteration  in  form  may 
occur.  The  leucocytes  may  be  small  and  uninucleated 
or  there  may  be  a  very  considerable  number  of  large 
uninucleated  forms,  some  may  be  multinucleated. 
Alterations  in  form  and  size  of  the  red  corpuscles  also 
occur.  Stress  is  laid  upon  the  presence  of  nucleated 
red  corpuscles    which  according  to  Hyem  are  con- 
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stantly  present,  even  before  the  anaemia  is  advanced. 
The  white  corpuscles  exhibit  amceboid  movements, 
but  they  are  not  universal  (Fagge  and  Golding  Bird, 
Cavafy,  Hyem),  and  the  appearances  are  often  sug- 
gestive of  degeneration.  Karyokinesis  occurs  in  the 
cells  of  the  adenoid  tissue  (Bizzozero).  Charcot1  s 
crystals  are  frequently  present  in  the  blood  and  tissues 
after  death. 

Summary.— In  lymphoma,  lymphadenoma  and  leu- 
kaemia the  adenoid  tissue  is  the  seat  of  tumour  form- 
ation which  may  break  out  in  one  or  more  places  and 
may  assume  different  types  such  as  the  miliary,  nodu- 
lar, diffuse,  &c.    From  the  growth  a  large  number  of 
corpuscles  may  find  their  way  into  the  circulation. 
When  the  overgrowth  occurs  in  certain  tissues  as  in 
the  bone,  more  corpuscles  appear  to  enter  the  circula- 
tion than  is  the  case  in  growths  elsewhere.     It  is 
difficult  to  state  whether  there  is  hyperplasia  of  some 
hemopoietic  tissue  other  than  adenoid. 

Ansemia,  cachexia  and  fever  may  be  present  in  all 
forms  but  they  are  most  marked  in  lymphadenoma  and 
leuksemia. 

Leuksemia  may  occur  in  the  new  born,  and  it  has 
been  often  met  with  in  the  lower  animals.  Bollinger 
injected  the  leukaemic  blood  of  a  dog  into  another 
healthy  one,  but  without  result.  In  this  connection  it 
maybe  mentioned  that  the  vitality  of  the  white  cor- 
puscles does  not  seem  great  and  that  there  does  not 
appear  much  evidence  to  support  the  view  that  the  white 
corpuscles  form  metastases,  at  least  to  any  extent. 

In  one  form  of  anaemia — splenic  ancemia — the  spleen 
may  be  greatly  enlarged,  but  without  increase  of  the 
white  corpuscles.     The   converse   has  already  been 
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stated,  viz.,  that  the  spleen  may  be  apparently  normal, 
but  the  leucocytes  greatly  increased. 

In  another  form  termed  pernicious  ancemia,  the  follow- 
ing are  the  changes  observed,  and  they  are  for  the 
most  part  characteristic  of  any  profound  cachectic  and 
anaemic  state.     In  the  blood  the  white  and  red  cor- 
puscles are  diminished ;  amongst  the  latter  are  found 
small  and  large  forms  (microcytes  and  macrocytes*) , 
poikilocytes  and  occasionally  red  nucleated  corpuscles  ; 
Eichhorst's  corpuscles,  which  are  small,  3^,  spherical 
red  corpuscles,  are  described  by  some.    The  marrow  is 
frequently  changed ;  the  fatty  tissue  may  be  replaced 
either  by  a  gelatinous  or  a  carmine  coloured  tissue. 
In  the  red  altered  marrow  Cohnheim,  Rindfleisch  and 
many  observers  have  described  a  large  excess  of  red 
nucleated  corpuscles,  and  some  regard  the  ansemia  as 
due  to  a  failure  of  the  transformation  of  these  elements 
into  red  corpuscles.     On  the  other  hand  Hyem  and 
others  look  upon  the  changes  in  the  medullary  tissues 
as  secondary  and  unimportant.     The  spleen  may  be 
normal  or  slightly  enlarged.    The  mucous  membrane 
of  the  stomach  has  in  several  cases  been  markedly 
atrophied.    Fatty  degeneration  of  the  heart  and  glandu- 
lar organs  and  petechia  are  common  accompaniments. 
Reference  has  been  made  on  pages  89  and  go  to  the 
iron  pigmentation  in  the  liver  (Fig.  33)  and  kidneys. 
These  last  changes  are  by  Hunter  and  others  regarded 
as  very  characteristic,  although  a  few  look  upon  the 
pigment  as  derived  the  from  iron  administered.  (See 
Bibliography) . 

In  chronic  inflammation  of  the  lymphatic  glands,  the 
endothelioid  and  connective  tissue  elements  are  often 

•  These  terms  are  also  used  for  leucocytes. 
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considerably  increased  and  altered,  this  is  especially 
so  in  tubercular  inflammation.  Amongst  the  changes 
encountered  in  the  spleen  may  be  mentioned  chrome 
fibrosis  and  pigmentation.  In  chronic  phthisis,  Grohe 
found  an  increase  in  the  lymphoid  tissues  of  the  mar- 
row in  many  cases.  Similar  changes  have  been  ob- 
served in  other  chronic  inflammatory  affections,  both 
general  and  local,  and  in  cancer. 
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Chapter  XIII. 

ADDISON'S  DISEASE,  MYX  (EDEMA,  ACRO- 
MEGALY AND  DISEASES  OF  THE  BONES 
AND  SKIN. 

Addison's  Disease. — In  this  disease  the  changes  in  the 
skin,  suprarenal  bodies  and  in  the  solar  plexus  call  for 
a  few  remarks.  Bronzing  of  the  skin  [see  p.  91)  and 
mucous  membranes,  either  uniform  or  in  patches  is 
characteristic,  and  is  usually  most  marked  at  those  spots 
which  are  normally  pigmented,  i.e.,  the  areolae.  Ac- 
cording to  Leva  minute  patches  of  pigment  may  very 
frequently  be  found  on  the  ocular  conjunctiva.  The 
heart  muscles  may  also  be  much  darker  than  normal. 
If  the  pigmentation  of  the  skin  is  to  be  regarded  as  a 
constant  feature,  disease  of  the  suprarenals  cannot, 
although  the  frequency  of  the  latter  was  sufficient  to 
justify  Addison  in  associating  them  together.  The 
most  frequent  pathological  change  in  these  bodies  is 
their  destruction  by  tubercular  tissue,  but  there  are  also 
other  lesions  such  as  carcinoma,  sarcoma,  atrophy, 
fibroid,  fatty  and  cystic  changes  ;  both  suprarenals  may, 
however,  be  extensively  involved  without  bronzing. 
The  changes  in  the  medullary  portion  of  the  capsules 
appear  to  be  the  more  important,  and  this  has  suggested 
that  the  disease  is  due  to  degeneration  of  the  solar 
plexus ;  careful  examination  has,  however,  shown  that 
lesions  of  these  plexuses  are  not  constant,  but  when 
diseased  pigmentation  of  the  ganglion  cells  has  been 
described  as  a  noticeable  feature. 
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Apart  from  Addison's  disease  a  ganglionated  neuroma 
of  the  suprarenal  body  has  been  recorded  which  consisted 
of  medullated  and  non-medullated  fibres  and  of  ganglion 
cells.    Stilling  has  described  in  the  rabbit  hypertrophy 
of  accessory  suprarenals   amongst  the  sympathetic 
ganglia  and  branches  after  extirpation  of  the  capsules  * 
&  Myxcedema,   Pachydermic  Cachexia  or  Cachexia 
Strumipriva.— The  peculiar   mucoid   change  in  the 
connective  tissue  has  been  already  referred  to,  p.  80. 
In  the  sheep  Horsley  succeeded  in  producing  typical 
mucoid  changes  by  extirpation  of  the  thyroid    in  his 
cases  sections  of  the  connective  tissue  show  the  presence 
of  a  large  amount  of  mucinous  substance  separating 
the  connective  tissue  bundles.f    The  thyroid  is  always 
diseased ;  the  whole  of  the  gland  is  often  replaced  by  a 
delicate  fibrous  growth,  with  "  only  a  few  scattered  and 
enlarged  epithelial  cells  buried  in  leucocytes  to  indicate 
the  former  existence  of  a  glandular  nodule."  According 
to  Horsley  the  chief  characteristic   changes  which 
follow  extirpation  of  the  thyroid  may  be  grouped  in 
order  of  severity  into  the  neurotic,  myxedematous  and 
cretinic.    The  fact  that  the  thyroid   of  intra-uterine 
cretins  does  not  develop  or  early  undergoes  atrophic 
changes,  so  that  no  traces  can  be  found  at  birth,  agrees 
with  this  statement. 

Tumours  of  the  thyroid,  or  as  they   are  termed 

c  Ina  large  series  of  experiments  in  rabbits,  Tizzoni  describes 
marked  changes  in  the  central  nervous  system  (especially  the  cord), 
also  in  some  cases  pigmentation  of  tongue.  The  observations  are 
not,  however,  confirmed  by  Stilling  and  others,  nor  by  Kahlden  in 
human  subject.    (See  references  in  Bibliography). 

f  For  illustration  see  Report  on  Myxoedema.  "Clinical 
Society's  Transactions,"  1888. 
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bronchoceles  or  goitres,  are  according  to  Schonlein  most 
frequent  at  puberty  and  at  the  age  of  senile  involution. 
In  addition  to  the  fibroid  changes  described  above 
(fibroid  bronchoceles)  diffuse  and  nodular  hypertrophies 
of  the  gland  occur  which  consist  either  in  a  repetition  of 
the  follicular  structure  or  of  epithelial  cylinders  only. 
In  the  former  case  the  follicles  may  be  larger  than 
natural  or  one  or  two  may  greatly  enlarge  and  form 
cysts  lined  by  flattened  epithelium  and  containing  clear 
fluid.  An  intracystic  papillomatous  tumour  is  some- 
times the  cause  of  a  goitre,  and  malignant  typical  and 
atypical  glandular  cancers  are  described.  A  remarkable 
variety  of  bronchocele  is  caused  by  increase  and  dilata- 
tion of  the  vessels  in  the  glands  (pulsating  bronchocele), 
and  many  of  these  cases  are  associated  with  Graves' 
or  Basedow's  disease.  In  phthisis  according  to 
Defaucamberge  the  secretory  activity  of  the  gland  is 
notably  decreased  and  the  colloid  substance  disappears 
from  the  acini,  which  then  take  on  the  form  of  epithelial 
cylinders  (Horsley). 

Acromegaly. — This  disease  is  characterised  according 
to  Marie  by  an  "hypertrophy  in  the  limbs  which  mani- 
fests itself  preferably  in  the  bones  of  the  extremities  and 
in  the  extremities  of  the  bones."  The  hypertrophied 
bone  is  spongy  rather  than  dense  and  the  subcutaneous 
tissues  and  perhaps  the  cutaneous  glands  share  in  the 
overgrowth  of  the  part.  In  addition  to  these  changes 
Souza-Leite  gives  the  following  as  the  most  constant. 
Enlargement  of  the  pituitary  body,  apparently  of  the 
nature  of  an  hypertrophy ;  corresponding  widening  and 
deepening  of  the  pituitary  fossa.  Changes  in  the 
thyroid  ;  persistence  of  the  thymus  ;  hypertrophy  of  the 
ganglia  of  the  sympathetic  trunks  ;  hypertrophy  of  the 
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heart  and  vessels ;  marked  dilatation  and  thinning  of 
the  walls  of  the  antrum,  frontal,  sphenoidal,  ethmo.dal 
and  mastoid  sinuses;  exaggeration  of  the  muscular 
impressions  in  the  long  hones.  Owing  to  some  of  the 
above  ehanges  and  to  hypertrophy  of  the  lower  j  aw  the 
features  are  often  considerably  altered,  but  the  hand  is 
the  most  characteristic  and  has  gained  for  itself  the 
term  paw-like.  The  resemblance  of  this  disease  to 
myxoedema  is  worthy  of  note. 

Hypertrophic  Osteo-Arthritis  {pneumonic). .-This  disease  re- 
sembles the  preceding,  but  the  fingers  are  enormously  enlarged, 
the  terminal  phalanxes  being  blown  out  in  drum-stick  fashion. 
The  long  bones  are  hypertrophied.  "Pneumonic"  has  been 
applied  because  very  many  of  the  cases  have  been  associated 
with  pneumonic  or  bronchitic  affections. 

The  terms  Pachyacria  ossea  and  mollis  have  been 
used  (Arnold)  to  designate  overgrowth  of  a  part  due 
either  to  the  bones  or  to  the  soft  parts. 

Diseases  of  BoNES.-In  studying  the  lesions  of  the 
osseous  system  the  complex  nature  of  the  tissues  which 
are  found  in  the  skeleton  must  be  borne  in  mind.  In 
the  preceding  pages  most  of  the  hyperplasias  and 
tumours  of  the  lymphoid,  cartilaginous  and  bony  elements 
have  been  described.     Attention  was  directed  to  the 
tumours  of  the  vascular  connective  tissue  which  included 
nsevi  and  lipomata,  fibrous,  round,  spindle  and  myeloid 
celled  sarcomata.     In  the  myeloid  tumours  giant  cells 
appear  to  have  become  very  definite  connective  tissue 
elements,  and  to  their  presence  in  connective  tissue 
overgrowths  generally  of  bone  (under  the  name  of 
osteoclasts)  is  due  probably  not  only  the  absorption  of 
old  bone,  but  also  that  of  the  osteoid  neoplasms.  The 
lesions  now  about  to  be  described  include  (i)  rickets, 
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osteomalacia  and  Paget's  disease ;  (2)  rheumatoid 
arthritis ;  (3)  tubercular,  syphilitic  and  other  changes 
in  bone ;  (4)  certain  bony  tumours  and  hyperostoses. 

Rickets,  Osteomalacia  and  Paget's  Disease.  In 

examining  sections,  undecalcified  fresh  and  hardened 
preparations  should  always  be  made  in  addition  to  de- 
calcified ones.  This  is  very  important  as  the  sections 
readily  reveal  whether  the  bone  is  soft  or  hard  to  cut 
and  whether  the  osteoid  trabecule  are  ossified  or  not. 
Of  stains,  picrocarmine  and  hematoxylin  are  the  most 
serviceable. 

There  are  many  points  in  common  between  these 
three  affections.    Bone  salts  fail  to  be  deposited  or 
after  deposition  are  removed  ;  in  rickets  in  the  young 
this  shows  itself  in  the  non-calcification  of  the  cartilage 
and  in  the  incomplete  ossification  of  the  osteoid  tra- 
becule; in  osteomalacia  in  the  adult,  by  the  decalcifica- 
tion and  absorption  of  the  trabecule,  and  in  a  much  less 
degree  by  the  incomplete  ossification  of  new  trabecule  • 
in  Paget's  disease,  by  the  absorption  of  old  bone  and  a 
uniform  new  formation  of  incompletely  ossified  tra- 
becule.    The  above   changes   are   accompanied  by 
hyperemia  and  the  affected  bones  tend  to  yield  to  pres- 
sure.  J  F 

ends  ofthe  ong  bones,  at  the  junction  of  the  ribs  with 
the  nb  callages  and  in  the  cranial  bones.  Fig.  92  is 
a  very  shght.y  magnified  section  of  rib  at  the  junction 
"  b  ade  X        ^Whi*-  'his  spot  istypica.lv 

car tZ  '    Th""     "        C°nSiderable  overgrowth  of 
carriage.    The  preparation  has  been  strongly  stained 
w,th  a  weak  solution  of  hsenaatoxyhn,  thereby  r  der 
«ng  promtnent  the  translucent  Zone  of  pro.iferatinTand 
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Pift.  92.    A  RICKETY  RIB 
1    Zone  of  osteoid  proliferation. 

2,  Zone  of  cartilage  proliferation 

3.  The  rib  cartilage. 

Obj.  4  in.  (Logwood) 
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swollen  cartilage  cells.     Instead,  however,  of  this  zone 
of  transforming  cartilage   appearing  as   a  thin  and 
regular  line,  it  is  composed  of  large  irregular  masses  (i ). 
When  the  ramifications  of  these  are  traced  towards  the 
bone  they  are  found  to  imperceptibly  give  place  to 
osteoid  trabecule,  without  apparently  undergoing  any 
previous  calcification ;  moreover  the  osteoid  trabecule 
are  at  first  imperfectly  ossified,  if  indeed  at  all.  The 
connective  tissue  is  very  cellular  and  vascular  and 
appears  transparent;   osteoclasts  are  present.  The 
The  cartilaginous  and  bony  proliferation  may  be  great 
and  give  rise  to  chondromata  and  osteomata.    In  some 
cases  the  failure  of  the  conversion  of  the  cartilage  into 
bone  is  extreme,  and  Stilling  has  described  under  the 
name  osteogenesis  imperfecta,  a  case  in  which  masses  of 
cartilage  remained  over  in  the  diaphyses  and. in  which 
the  skull  bones  had  not  ossified.    In  less  marked  cases 
small  islets  of  cartilage  may  be  encountered  near  the 
epiphyses  and  unossified  spots  in  the  cranial  bones  ;  on 
the  other  hand  soft  bony  overgrowths  on  the  latter, 
especially  near  the  free  margins,  are  common. 

Rickets  occurs  frequently  in  the  lower  animals  and  in 
them  the  excess  of  cartilage  is  well  marked.  It  also 
often  occurs  in  utero  (foetal  rickets)  and  a  cretinoid  and 
an  adult  rickets  are  spoken  of.  Wilks  suggested  the 
numerous  rickety  conditions  should  be  regarded  as 
varieties  of  osteomalacia.* 

*  Thus,  intra-uterine  osteomalacia  or  congenital  rickets,  infantile 
osteomalacia  or  rickets  of  young  children,  osteomalacia  of  adults, 
osteomalacia  of  pregnancy,  osteomalacia  of  insanity  and  osteo- 
malacia of  senility.  No  doubt  there  are  many  disturbances  of 
nutrition  which  lead  to  hypereemia  of  bone,  softening  and  prolifer- 
ation. 

R2 
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Osteomalacia  or  mollities  ossium  is  characterised  by  ex- 
tensive absorption  of  lime  salts  and  consequent  yielding 
and  distortion  in  the  bones.     The  process  is  not  one  of 
mere  absorption  only,  the  structure  of  the  softened 
bone  being  very  considerably  altered  *    In  some  places 
the  bone  may  be  so  soft  as  to  be  readily  cut  with  the 
knife,  at  other  places  decalcification  is  necessary.  The 
regular  arrangement  of  Haversian  canals  is  soon  lost 
and  gives  place  to  a  meshwork  in  which  the  lamella 
run  in  various  directions  and  the  bone  corpuscles  are 
scattered   irregularly.      In  some  places   the  osteoid 
ground  substance  may  have  a  distinct  fibrous  appear- 
ance.    There  is  a  noticeable  increase  in  the  connective 
tissue  element,  and  giant  cells  are  numerous  ;  the  fat 
also  and  the  lymphoid  tissue  may  be  much  more  abun- 
dant than  normal.    Considerable  hyperemia  is  usual 
and  cysts  are  occasionally  found. 

Paget' 's  disease  or  osteitis  deformans  occurs  late  in  life 
and  is  characterised  by  a  uniform  overgrowth  of  the 
cranial  or  long  bones.  The  new  bone  may  be  dense  or 
porous,  but  as  the  long  bones  usually  become  bent 
softening  must  occur.  A  large  proportion  of  the  cases 
have  been  associated  with  new  growths.t  One  of  the 
best  descriptions  of  the  histological  changes  is  furnished 
by  H.  Stilling  (V.  A.,  ug)  who  with  Paget  regards  the 
disease  as  specific,  although  possessing  many  points  in 
common  with  rickets  and  osteomalacia.  Rarefaction 
starts  beneath  the  periosteum,  osteoclasts  in  Howship's 

»  This  is  not  always  the  case,  and  sections  may  resemble  partly 
decalcified  bone. 

f  The  nature  of  these  growths  have  not  unfortunately  always 
been  stated.  See  further  on  for  a  case  of  multiple  soft  osteomata, 
with  bone  softening-,  closely  resembling-  Paget's  disease. 
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lacun,  become  numerous  and  the  Haversian  canals 
widen.  A  new  formation  of  oste01d  tissue  follows  b  th 
beneath  the  periosteum  and  in  the  medulla,  but  the 
osteoid  tissue  long  remains  uncalled;  here  and  there, 
however,  complete  or  partial  ossification  occurs. 

Rheumatoid  Arthritis,  Arthritis  Deformans  or 
Spondylitis  Deformans.    These  conditions  are  charac- 
terised by  marked  absorptive  and  proliferative  changes 
in  the  tissues  of  the  joints  of  either  the  small  bones 
(multiple  form)  or  of  those  of  the  larger  as  the  hip  and 
knee  (monarticular  form).     In  spondylitis  deformans 
the  vertebra,  are  especially  affected.    One  of  the  earliest 
changes  to  be  observed  in  the  joint  is  a  roughened  or 
villous-like  condition  of  the  cartilages  where  they  are 
most  exposed  to  pressure.    Sections  in  this  stage  show 
that  the  villi  are  produced  by  superficial  splitting  of  the 
cartilage  ;  this  is  a  degenerative  change*  yet  deeper 
down  the  cartilage  cells  may  be  found  proliferating. 
Later  the  cartilage  wears  away  here  and  there  and  ex- 
poses the  bone  ;  by  this  time  there  is  very  considerable 
hyperemia  of  the  joint  and  absorption  of  the  exposed 
bone  soon  occurs,  its  place  being  taken  by  cellular  con- 
nective tissue  and  a  loose  meshwork  of  bone.  Prolifer- 
ative changes  take  place  in  the  various  tissues  of  the 
joint  where  removed  from  the  friction  and  pressure. 
The  capsule  thickens  and  synovial  fringes  hypertrophy 
(p.  I3y)  to  large  villous  tufts;  the  cartilage  and  bone 
give  rise  to  numerous  ecchondroses  and  exostoses  and 
cysts  have  also  been  described  in  the  bone.  The 

0  Dr.  Ringer  pointed  out  to  me  the  frequency  with  which  soften- 
ing and  fibrillation  of  cartilage  previous  to  vascular  irrumption  and 
ossification  occurs  in  the  rib  cartilages.  The  fibrillation  is  now 
well  figured  in  Ziegler's  "  Path.  Anat,"  b.  ii.,  p.  206. 
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changes  met  with  in  advanced  cases,  e.g.,  when  the: 
head  of  the  tibia  or  the  acetabulum  becomes  extensively 
hollowed  out,  accord  with  those  seen  in  the  expansion 
of  bone  by  tumours  (aneurisms,  new  growths,  &c).  In 
both  cases  pressure  gives  rise  to  a  vascular  connective 
tissue  overgrowth  which  replaces  the  bone,  and  in  both 
osteoclasts  share  largely  in  the  work  of  absorption.* 
F urther  away  the  osteoblasts  are  in  both  cases  stimu- 
lated to  increased  activity  and  new  bone  is  formed  to 
take  the  place  of  that  which  is  absorbed. 

Where  bony  surfaces  are  exposed  to  friction  rather 
than  to  pressure  they  become  dense  near  the  surface 
and  eburnated  or  polished.  If  the  joints  become  fixed, 
connective  tissue,  or  less  commonly,  bony  anchylosis 
may  supervene. 

In  some  lesions  of  the  cord  marked  joint  and  bone 
changes,  chiefly  atrophic  and  destructive,  occur ;  this 
is  especially  noteworthy  in  locomotor  ataxy  (Charcot's . 
joints). 

Necrosis,  Tubercle,  and  Syphilis. —There  are 
numerous  causes  which  lead  to  extensive  necrosis  of 
bone,  amongst  which  acute  infective  periostitis  and 
osteomyelitis,  phosphorus  poisoning,  syphilis,  tubercle 
and  trauma  are  the  commonest.  Repair  thus  takes 
place.  Hyperemia  and  rarefaction  (rarefactive  osteitis 
or  osteoporosis)  very  early  occur  in  the  surrounding 
healthy  bone  and  may  extend  for  a  considerable  dis- 
tance.   Cellular  connective  tissue  and  osteoclasts  de- 

•  Ziegler  figures  in  his  "  Pathologist  Anatomie,"  b.  ii.,  p.  ,03 
a  good  example  of  the  appearance  of  the  phalanx  of  osteoclast 
wh.ch  may  surround  a  tumour.     Myeloid  tumours  it  may  be  re- 
membered g1Ve  rise  to  some  of  the  most  remarkable  specimens  of 
expansion  of  bone. 
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velop  abundantly  in  the   rarefied   bone  which  soon 

completely  separates  itself  from  the  necrosed  area  or 
completely     v  bone  commences 

sequestrum.  At  the  same  vn  hcneath 
to  be  deposited  on  the  rarefied  tissue  both  beneath 

a  i„  the  interior  of  the  bone  (osteo- 
the  periosteum  and  in  t«n°  tends  t0  wall 

plastic  periostitis  and  osteitis)  ana 
in  the  sequestrum.    Fig.  93  serves  par ly  to  nd icate 
these  points.    The  new  bone  is  represented  by  (i),  and 
.  the  characteristic  reticulate  appearance ;  it 
I"  rom  almall  piece  of  shaft  W  which  is  in  pro- 
ess  of  rarefaction.    Between  the  latter  and  the  seques- 
um  (3)  there  is  a  gap  where  the  bone  has  been  absorbed. 
If  there  is  complete  necrosis  of  the  bone,  the  perios- 
teum, if  intact,  forms  a  new  shell  which  invests  the 
sequestrum.  When  the  proliferative  changes  are  exten- 
sive not  only  is  the  shaft  considerably  thickened  (kyP  r- 
ostosis)  but  it  may  be  even  increased  in  length,  and  the 
bone  which  is  at  first  porous  may  afterwards  become 
exceedingly  dense  or  sclerosed.    All  inflammatory  pro- 
cesses readily  excite  a  new  formation  of  bone,  thus  an 
abscess  or  a  foreign  body  such  as  a  bullet  may  in  time 
become  surrounded  by  a  dense  bony  wall,  and  corre- 
sponding to  the  seat  of  a  chronic  ulcer  on  the  leg  a 
crateriform  growth  may  be  found  on  the  tibia.  The 
most  conspicuous  examples  are  however  furnished  by 
tubercle  and  syphilis.     In  tubercle  typical  granulo- 
mata  are  formed  which  consist  of  cellular  gelatinous 
tissue,  which  replaces  the  medullary  fat.    Foci  fuse, 
caseation  occurs,  and  trabecular,  which  are  involved,  ne- 
crose (tubercular  ulceration  or  caries).    As  the  process 
spreads,  rarefactive  and  ossific  changes  (proliferation 
of  the  connective  tissue  and  osteoblastic  elements)  oc- 
cur in  the  bone  in  the  growing  granulation  tissue  ;  the 
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compact  bone  gives  place  to  a  delicate  reticulum.  If 
the  process  is  slow  the  tubercular  tissue  may  become 
walled  in  by  denser  bone  ;   progressive  expansion  of 
the  bony  shell  is,  however,  common.    Occasionally  the 
rarefactive  and  osteoplastic  changes  are  very  extensive 
causing  considerable  hyperostosis   and   formation  of 
osteophytes.    Sclerosis  may  occur.    If  the  joints  are 
involved  hyperplasia  of  the  synovial  tissue  and  car- 
tilage  occurs,  and  after  healing  bony  anchylosis  is 
common. 


The  syphilitic  lesions  of  bones  are  amongst  the  most 
frequent  of  dried  preparations  in  museums.  The  bones 
are  either  thickened  uniformly  or  at  one  spot  (syphilitic 
node)  and  the  hyperostosis  is  caused  by  either  dense  or 
porous  bone  ;  the  latter  may  be  very  irregularly  de- 
posited. The  periosteal  gumma  is  described  as  consist- 
ing of  soft  gelatinous  or  corpuscular  tissue  ;  it  causes 
ulceration  and  often  extensive  necrosis  of  the  bone 
when  it  spreads  and  after  healing  may  leave  consider- 
able  hyperostosis. 

HYPKRosxosrs  and  Leokt.abib  Ossea  (Tumours  of 
Bone  and  Tbexh).-%  has  figured  an  enormo 

le  the  Cra7m  "  3  ChiU'  Sku"  ™Zhi°Z  8  «ilos 
altogether,  and  another  case  has  been  recorded  of  5 

kuos.    In  some  cases  the  increase  in  size  of  the  skull 
p0pn.iSed1SthITUneral         t0  ^  Virct" 

be  taken  for  gr  "t     ^  "  ^  *  ™' 

are  cases  iJ  structure  is  dense.  There 

d  W  reC°rded  *         Gervais  and  Buhl 

-ormgrowthWhichtenr;:yrreia~ 


FiA  d3    INFLAMMATORY  HYPERPLASIA, 
a       ,v  new  hone  B— *«  «f  3  Sequestrum. 

Obj,  4  in.  (Lo£wood). 


S-ift.  04.    CHRONIC  INFLAMMATION  OF  SKIN. 
(Pityriasis  rubra). 
Observe  the  scaling  of  the  homy  layers  and  the  infiltration 
of  the  connective  tissue. 
Obj.  h  in.,  without  eyepiece. 
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antra  and  other  cavities.  Recently  Spencer*  drew  par- 
ticular attention-  to  a  very  interesting  diffuse  and  uni- 
form soft  overgrowth  of  bone  in  goats  which  although 
it  chiefly  affected  the  lower  and  upper  jaws  yet  might 
occur  in  several  bones  in  the  same  animal.  Harley  it 
appears  long  ago  described  a  similar  condition  in  the 
horse,  and  Virchow  has  referred  to  a  case  of  soft  osteo- 
mata  in  the  jaw  of  the  goat.  In  the  case  of  this  animal 
the  advanced  growths  are  readily  cut  and  when 
macerated  the  resulting  bone  is  exceedingly  light  and 
fragile.  Undecalcified  sections  show  numerous  osteoid 
trabeculas,  some  ossified,  some  apparently  not ;  there  is 
an  abundance  of  spindle-celled  fibrous  tissue  and  osteo- 
clasts are  present.  Pollard  has  described  a  large 
diffuse  growth  of  the  tibia  of  a  child  and  from  naked 
eye  and  microscopic  appearances  it  is  probably  of  the 
same  nature  as  the  tumours  in  the  goat.  We  think 
that  these  and  many  of  the  cases  of  hyperostosis,  just 
mentioned  belong  to  the  same  category,  viz.,  diffuse 
osteomata  or  osteo-sarcomata  which  may  occur  singly 
or  multiple  (compare  neuro-fibromataj.f 

0  See  "Path.  Soc.  Trans."  1889,  for  macro-  and  microscopic 
descriptions.  To  the  kindness  of  Dr.  Spencer  I  am  indebted  for 
very  numerous  specimens  of  the  disease. 

f  Recently  I  had  an  opportunity  of  examining-  a  case  which 
may  be  allied  to  osteitis  deformans.  The  compact  bone  of  the 
long  bones  was  replaced  by  a  weak  open  reticulum,  there  was  no 
hyperostosis  and  the  femora  were  bent.  The  tables  of  the  cranial 
bones  were  occupied  by  a  uniform  close  reticulum  (not  hard)  and 
there  was  slight  increase  in  thickness.  Throughout  the  bones 
were  scattered  numerous  soft  tumours,  and  in  the  lungs  there  was 
also  a  very  great  number.  In  the  bones  the  tumours  were  com- 
posed of  osteoid  trabecular  with  very  slight  central  calcification ; 
similar  tissue  infiltrated  the  bone.  The  tumours  in  the  lungs  were 
composed  of  osteoid  tissue,  with  only  here  and  there  faint  traces 
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Lastly,  we  would  direct  attention  to  the  hard  osteo- 
mata  (ivory  exostosis)  which  are  very  often  found  in  the 
ethmoidal  and  frontal  sinuses  and  less  commonly  in  the 
cavities  of  the  antrum  and  skull.  In  some  cases  as 
when  situated  in  the  jaws  or  antra  they  clearly  possess 
the  structure  of  dentine  and  have  often  in  addition  a 
large  quantity  of  enamel.  But  similar  odontomata 
have  been  found  attached  to  the  temporal  and  other 
bones  in  the  cavity  of  the  skull.  In  addition  to  dentine 
odontomata,  cementomata  are  occasionally  found  in 
connection  with  teeth  or  teeth  sacs,  especially  in  the 
molar  regions. 

Diseases  of  the  Skin. — The  knowledge  gained  in 
the  preceding  chapters,  notably  in  those  on  acute  and 
chronic  inflammation,  the  infective  processes  and 
tumours,  will  render  easy  the  study  of  very  many  of  the 
morbid  changes  encountered  in  skin  diseases. 

There  are  numerous  skin  affections  which  fall  under 
the  heading  of  inflammation.  Thus  in  the  erythemata 
and  in  erysipelas  (p.  101)  congestion  is  a  marked  feature. 
The  weal  in  urticaria  is  a  vesicle  (p.  37)  due  to  the 
raising  of  the  cuticle  by  an  albuminous  exudate.  The 
bulla  in  pemphigus  is  similarly  caused  either  by  raising 
of  the  cuticle  or  of  the  whole  of  the  epidermis.  The 
blister  of  a  burn  or  other  blistering  agent  affords  the 
readiest  opportunity  of  studying  the  formation  of  the 
vesicle.  The  more  superficial  rete  cells  swell,  loose 
their  nuclei  and  break  down  ;  fluid  accumulates  in  their 
place  and  the  horny  layer  becomes  raised.  Accom- 

of  calcification.  The  structure  of  the  tumours  approached  closely 
those  of  Spencer's  cases,  and  we  regard  them  as  examples  of 
malignant  multiple  osteomata  with  metastases.  (Specimen  in  Uni- 
versity College  Museum). 
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f  th*  vesicle  in  the  above  cases, 
panying  the  formats  of  as  congestion 

there  are  the  other  signs  of  nria 

and  small  roana-cene  ^^J^  pus- 
also  heen  ^^^J,  pustule  Fig.  95  affords 
tule  on  p.  ro8.     I  '    reparation  the  thmned 

yet  another  example.    I    th»  P  pus  ^ 

horny  layer  is  raised  by  an  xud  Re_ 

iTif  Svfsible     On  each^  of  ^ 

^^S^oTSt^ 

the  noor  ib  undergone  coagu- 

rr;tr0  is^  tLi  00^ 

p"  a  scab  and  eventually  to  a  depressed 

"Tn  Herpes  further  examples  of  vesicles  and  pustules 
0CCur.     Catarrh  (p.  53)  is  typically  represented  n 
ZZa     In  the  more  chronic  form  there  ,s  conges  ion 
"rpuscularinhltration  of  the 
Hum  as  well  as  fluid  transudation  through  the  lattei . 
Th're  is  proliferation  of  the  rete  cells  and  increased 
lesquamation.    In  the  acute  form  there  are  vesicles 
ZL  in  the  very  chronic  the  epidermis  becomes  much 
atrophied  and  the   corium   dense   and   fibroid  In 
J    L,  which  is  an  allied  affection,  the  epithelial 
^hyperplasia  is  very  much  more  marked  and  there  ,  an 
abundant  formation  of  horny  scales  (compare  with  the 
psoriasis  of  mucous  membranes,  p.  157)- 

.  Unn.CV.A.,69)  lays  great  stress  on  the  early  and  marked 
swelling  of  the  stratum  lucidum  and  of  the  granular  layer. 
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Ulceration  has  been  described  in  Lupus  (p.  56)  and 
referred  to  under  Leprosy  (p.  119).  Other  examples 
occur  in  Tubercle  and  Syphilis.  The  perforating  ulcer  is 
a  curious  pathological  process  which  is  closely  associated 
with  lesions  of  the  nervous  system ;  from  the  histological 
point  of  view,  the  great  thickening  of  the  marginal  epi- 
thelium is  to  be  noted.  Rodent  ulcer  and  Paget's  disease 
of  the  nipple  were  described  on  pp.  164  and  165,  they 
are  examples  of  malignant  ulceration. 

In  lupoid,  tubercular,  syphilitic  and  leproid  diseases 
of  the  skin,  miero-organisms  give  rise  to  characteristic 
granulomata.     In  favus,  tinea  and  in  pityriasis  versicolor 
(PP.  124  and  i,s),  the  higher  fungi  are  the  cause  of 
much  less  marked  inflammatory  reactions.  Animal 
parasites  are  the  source  of  other  skin  diseases.  Thus 
m  scaUes  the  female  aearus  scabiei   (see  Parasites) 
burrows  amongst  the  horny  cells,  produces  eggs  and 
g.ves  rise  to  many  different  appearances  of  the  skin 
An  edematous  state  with  vesicles  and  pustules  is  com- 
mon .  occasionally  irregularity  of  the  rete  and  consider- 

se  ioS^f  7  l°f  h°my  UyerS  is  0b— *  »d 
sections  of  the  skin  reveal  the  parasites,  adults,  larva, 

lasers SSInrattered  horny 
ayers.    T„  ex  g  ^  J 

he,  tie0"'  t      ^       USUaU'V  °n*  "P-«ted  by  a 
shell  the  contents  having  fallen  out  in  a  preDara/ 

and  for  the  feces  which  are  min„t.  /  PreParat>on, 
dark  hrnwn  ■        ,  te  (Slze  of  nucleus) 

aarx  brown  irregular  masses.    A  cam,  nrrf     1  s 

ticuloruu  gives  rise  in  the  dog  (sZZl  tn  ^ 
rash  in  which  desquamation  Ld  Cif  IT" 
and  pustulation  are  prominent     2     *  ' 
sections  of  the  skin  sLedT  an^n ^  ^ 
development  in  the  sebaceous  follicles  which  they  con 
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(P'  a  hrood  of  the  parasite,  in  the  acini  of  the 
around  a  brood  oi  tn    P  Darier  de. 

hypertrophied  sebaceous  J 
scribes  a  follicular  P™"*  (o   k  ^ 
laris)  in  which  minute  dry  papules  are 
which  coccidia  can  be  demonstrated.  interesti 
The  hair  follicles  are  often  the  seat  of  interesting 
The  hair  tol  ^  been  noted  in 

S  condLifof  the  sL  (P-  r94)-  * 
r  is  an  ceased  growth  in  the  ^rmis  ^h  ex 
pends  itself  in  horny  transformation  and  this  is  a one 
would  expect  particularly  evident  at  the  mouths  and  in 
The  interior  of  the  hair  follicles.    The  increase  in  the 
hor  y  material  leads  either  to  the  formation  of  plaques 
Tn  the  surface  (congenital  ichthyosis  and  other  form  ) 
or  as  in  ichthyosis  hystrix  to  irregular  horny  pap,  lo- 
mata4    The  formation  of  horny  flakes  in  the  era*  - 
like  mouths  of  hair  follicles  may  be  observed  in  other 

.  Demode,  is  usually  regarded  as  au  epiphenomenon  in  acne 
vulgaris,  though  I  think  some  of  the  older  wnters  considered  i. 

3  Ttnl  is  usually  divided  into  eases  in  which  the  sen. 

Jus  glands  are  hypertrophied  and  secondly  into  those  ,n  wh.ch 
here  is  vascular  and  connective  tissue  hypertrophy.    In  the  former 

I  have  always  found  demodex  in  large  numbers  and  cannot  but 

help  thinking  that  it  is  a  factor  of  some  significance. 

Pringle  describes  a  congenital  adenoma  sebaceum  and  a  some- 
what similar  affection  of  the  sweat  glands  seem  to  occur. 

t  These  are  comparable  to  the  filiform  papilla  of  the  tongue. 
The  papillae  themselves  of  the  tongue  are  sometimes  greatly  ex- 
aggerated and  have  been  described  under  "  hairy  tongues 
this  condition  in  the  tongue  which  should  have  received  the  name 
of  ichthyosis  lingua  and  not  the  psoriasis  or  leucoplacia. 
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skin  affections  such  as  lichen  pilaris  and  lupus  erythe- 
matosus.   But  in  addition  in  ichthyosis  Esoff  has  de- 
scribed the  formation  of  epithelial  prolongations  from 
the  root  hairs  in  many  of  which  there  were  horny  nests; 
these  he  considered  to  be  rudimentary  hairs.     He  also 
drew  attention  to  the  extremely  bent  condition  of  the 
hairs  in  the  corium  ;  some  were  quite  horizontal  and 
the  arrectores  pulled  very  obliquely.    The  latter  had 
in  some  cases  even  drawn  away  a  prolongation  of  epi- 
thelium from  the  hair  follicle.    Evidently  an  impedi- 
ment to  the  exit  is  at  least  accountable  for  some  of  the 
irregularity  of  position  of  the  hair,  for  Esoff  further 
mentions  that  the  sebaceous  follicles  were  atrophied  or 
cystic  and  that  the  sweat  glands  showed  signs  of  cystic 
change.    In  congenital  ichthyosis  bending  of  the  upper 
portion  of  the  hairs  has  been  likewise  recorded.* 

Pityriasis  rubra,  Fig.  94.— In  this  affection  there 
is  a  very  considerable  alteration  in  the  appearance  of 
the  epidermis.  The  rete  is  thinned  and  the  epithelial 
papillae  assume  a  comb-like  appearance  as  in  the  figure; 
there  is  an  increased  formation  of  horny  material  which 
desquamates  in  large  flakes.  The  cutaneous  appen- 
dages are  atrophied,  the  corium  is  infiltrated  and  the 
vessels  are  widely  dilated.  According  to  Crocker  these 
changes  may  manifest  themselves  in  two  weeks. 

The  sclerodermata  are  characterised  by  a  connective 
°  The  occurrence  of  horny  pearls  attached  to  the  hair  follicles 
not  only  in  this  disease  as  recorded  by  Esoff  but  also  in  other  con- 
ditions and  even  normally  in  the  hairs  of  the  mons  veneris 
(Wertheim),  favours  a  view  which  I  have  long  held,  namely,  that 
the  sharply  circumscribed  horny  nests  of  the  squamous  epithelio- 
ma and  warts  are  morphological  equivalents  of  hairs.  In  con- 
nection with  this  subject  may  be  taken  the  remark  made  on  p.  105 
relative  to  the  formation  of  horns  from  hair  follicle  cysts 
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tissue  fibrosis  and  atrophy  which  leads  to  a  parchment, 
puckeral  or  scar-like  condition  of  the  skin.    To  the 
same  cause  is  due  the  atrophy  of  the  epidermis  and  its 
appendages.    Sometimes  the  change  extends  over  wide 
areas,  at  other  times  it  is  limited  as  in  morphea.  Simi- 
lar changes  occurring  in  the  deeper  connective  tissue 
and  aponeurotic  structures  give  rise  to  DuPuytren,  con, 
tractures.     The  connective  tissue  atrophy  seems  always 
to  be  preceded  by  proliferative  changes  and  to  be  similar 
to  the  atrophy  observed  in  scars  where,  as  is  well  known, 
the  skin  often  remains  silvery,  hairless,  dry  and  readily 
wrinkled.    A  most  typical  thick  parchment  like  feeling 
is  imparted  to  the  skin  by  the  slowly  growing  atrophic 

scirrhus  (p.  i75)-*     There  is  n°thing  " 
nature  of  the  connective  tissue  changes  in  the  sclero- 
dermata  ;  they  are  the  same  which  are  encountered  in 
all  atrophic  fibroses  and  in  the  causation  of  which  some 
form  of  "  irritation  "  plays  such  an  important  part. 

The  large  diffuse  connective  tissue  hyperplasias  are 
described  &under  congenital  elephantiasis,  elephantiasis 
neuromatosa  and  arabum,  VV.  133  and  134  J  the  multiple 
fibromata  on  p.  136  and  lymphangioma  tuberosum 
multiplex  on  p.  132. 

Note.— To  stain  Herxsheimer's  spirals  which  appear  to  be  of  the 
nature  of  fibrin  and  which  are  found  in  the  rete,  Eddowes  after 
Unna  thus  employs  the  Weigert  method.  Sections  from  absolute 
alcohol  to  Ehrlich's  gentian-violet  for  5  to  10  minutes.  One 
minute  in  Gram's  iodine.  Decolorised  with  a  mixture  of  xylol 
(restrainer)  and  aniline  oil  (decoloriser)  until  a  clear  deep  blue 
tone  is  observed.    Washed  in  xylol  and  mounted  in  xylol  balsam. 

To  demonstrate  eleiden  granules  Schuchardt  employs  the  follow- 

o  A  similar  feeling  is  obtained  in  these  cases  where  the  skin 
becomes  fixed  by  a  severe  burn. 
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Chapter  XIV. 

THE  URINARY  SYSTEM. 

A  thorough  knowledge  of  the  anatomy  of  the  kidney  is 
indispensable,  and  attention  should  especially  be  given 
to  the  following  points  : — 

1.  Vascular  supply.- The  terminal  system  of  the  renal  artery  ;  the 
comparative  sizes  of  the  renal  vessels  including  the  interlobular, 
afferent  arterioles  and  vasa  recta,  the  glomerular  and  interlobular 
capillaries;  the  relative  thicknesses  of  the  three  coats  in  the  larger 
vessels;  the  collateral  circulation  in  cortex  and  hilus. 

2.  Parenchyma.— Kowmzn's  capsules,  the  convoluted  straight  and 
collecting  tubules ;  that  as  each  collecting  tube  receives  several 
renal  tubules,  the  kidney  is  made  up  of  so  many  independent 
glands  as  are  represented  by  the  mouths  of  the  collecting  tubes ; 
the  nature  of  the  epithelium  in  the  various  portions  of  the  renal 
tubes ;  the  smallness  of  the  lumina  of  the  tubules. 

3.  Slroma.— The  excessively  small  amount  of  stroma  in  the  cor- 
tex, its  slight  increase  around  the  glomeruli  and  larger  vessels 
and  in  the  pyramids  ;  the  thickness  of  the  capsule  ;  the  presence 
of  a  basement  membrane. 

4.  The  grouping  of  the  glands  and  vessels  in  the  cortex  and 
pyramids.  All  these  points  are  admirably  illustrated  by  stained 
sections  of  a  carefully  injected  complete  kidney. 

In  the  post-mortem  room,  the  size,  shape,  colour,  consistence, 
and  the  readiness  with  which  the  capsule  strips  off  must  be  noted. 
The  colour  of  the  kidney  varies  from  that  of  the  normal  to  white, 
yellow,  chocolate,  red,  and  the  red  of  venous  congestion.  Mottling 
is  produced  by  contrasts  between  the  changes  in  the  parenchyma, 
interstitial  tissue,  and  blood-vessels  respectively  (parenchyma 
light  coloured  often  slightly  yellow,  interstitial  tissue,  white  or 
grey,  vessels  red).  Under  shape  may  be  noted  gross  irregulari- 
ties in  contour,  such  as  depressions  and  puckerings,  or  minute 
irregularities  in  the  form  of  granulations ;  these  latter  are  pro- 
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duced  both  by  the  contracted  state  of  the  interstitial  tissue  which 
follows  chiefly  the  lines  of  the  interlobular  vessels  and  by  the  often 
dilated  condition  of  the  tubes  in  between;  the  size  and  uniformity 
of  the  granules  must  be  noted.    On  section  much  can  be  learnt. 
The  relative  size  and  colour  of  the  cortex  and  pyramids ;  the 
presence  or  absence  of  mottling-;  again  the  presence  of  granu- 
lations, their  size,  arrangement  and  distribution;   whether  the 
renal  artery  shows  signs  of  atheroma  and  whether  the  smaller 
vessels  stand  out  rigid  on  section ;  the  condition  of  the  glomeruli 
whether  more  conspicuous  than  normal.    Tests  must  be  employed 
for  lardaceous  degeneration  .and  for  scrapings  of  any  crystal 
line  salts  which  may  be  present  (see  chapter  on  Degenerations) 
Small  wedge-shaped  areas  in  the  cortex  should  always  be  care- 
fully examined,  for  if  encapsuled  they  are  probably  suprarenal 
rests. 

The  correctness  with  which  the  naked  eye  examination  can  be 
earned  out  is  immeasurably  increased  by  a  thorough  knowledge 
of  the  microscopic  appearances  of  the  various  types  of  diseased 
kidneys     Section,  should  be  made  as  large  as  possible  in  order 
hat  both  cortex  and  pyramids  may  be  examined.    Vertical  and 
transverse  sections  are  those  usually  made,  but  tangential  and 
sections  at  nght  angles  to  the  divisions  of  the  renal  artery  as  they 
are  entering  the  kidney  may  be  practised.     In  examining  and  de 
scribing  sections,  record  the  changes  in  the  vessels,  stroma  and 
parenchyma  commencing  with  the  system  most  obviously  altered. 
Thus  under  vessels  observe  if  the  lumina  are  diminished,  or  if 
here  ls  pen- or  endarteritis;  whether  the  glomeruli  are  hyper- 

val  ne  fib'  Vf*  ^  of  nuclei, 

hyaline  fibroid  changes,  *,).    The  relative  number  of  glomerul 
diseased  should  be  nntPrl  ^  -,i     .i.  s  eruu 

formati  80  the  Prese"ce  of  vessels  of  new 

formation,  congestion  or  anemia.     Under  stroma,  whether  it  is 
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the  distribution  of  the  vesspk  a„,i  .  . 
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massed  in  foci,  either  around  the  glomeruli,  interlobular  vessels  or 
tubes.    Vntev  parenchyma  whether  the  epithelial  cells  are  swollen, 
net-like,  granular,  vacuolated  or  hyaline,  whether  the  nuclei  stain 
or  not.    If  there  are  evident  signs  of  necrosis  (hyaline  or  granular 
protoplasm  and  unstainable  nuclei)  ascertain  whether  the  necrosis 
is  uniform  or  limited  to  certain  gland  systems  or  to  certain  por- 
tions of  the  tubes  themselves.     Do  not  use  the  term  fatty  degener- 
ation unless  fat  globules  are  proved  by  the  presence  of  osmic  acid 
or  other  reliable  test.    The  shape  of  the  cells  should  be  noted, 
whether  swollen,  cubical  or  flattened  ;  whether  there  is  evidence  of 
proliferation;  whether  the  lumina  are  increased  and  Bowman's 
capsules  dilated.    Whether  there  are  casts.    If  pigment  or  crys- 
talline salts  are  present  ascertain  whether  they  are  in  the  tubes  or 
not,  and  in  what  part  of  the  tubes.     If  lardaceous  disease  is  sus- 
pected use  methyl-violet. 

Having  ascertained  the  changes  in  the  kidney  an  endeavour 
must  be  made,  bearing  in  mind  the  changes  in  the  other  tissues  of 
the  body  and  the  clinical  history,  to  find  out  the  probable  causes 
and  nature  of  the  renal  disease.  With  these  ends  in  view  the 
results  of  some  experiments  on  the  kidney  will  be  first  described 
and  afterwards  some  of  the  most  important  varieties  of  renal 
disease. 


Results  of  Experiments  on  the  Kidney.* 

1.  Effect  of  Poisons. — Cantharidin,  according  to 
Dunin,  whose  experience  accords  with  my  own,  pro- 
duces hyperemia  of  the  kidney  in  the  early  stages  both 
in  the  glomeruli  and  elsewhere.  The  renal  epithelium 
shows  early  signs  of  hyaline  transformation  and  the 
nuclei  here  and  there  commence  to  lose  their  power  of 
staining.  On  about  the  fifth  day  the  kidney  is  large 
and  pale  and  the  above  mentioned  necrotic  changes 

•  Removal  or  destruction  of  one  kidney  leads  to  compensatory 
hypertrophy  of  the  other.  In  wounds  of  the  kidney,  there  is 
atrophy  of  the  renal  tissue  immediately  involved  in  the  scar  tissue. 
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more  pronounced.    The  glomeruli  are,  however,  hyper- 
aemic  and  there  is  a  certain  amount  of  congestion  and 
extravasation.    Thus  the  most  noticeable  features  are 
the  congestion  and  necrotic  changes.    On  the  other 
hand  Cornil  and  Browicz  describe  the  appearances  as 
still  more  closely  resembling  those  of  acute  nephritis, 
in  that  the  glomeruli  are  markedly  hyperaemic,  the  epi- 
thelium swollen,  the  capsules  and  tubes  containing 
leucocytes   and   hyaline    casts.      Other    poisons  as 
chromic  acid  (Kobierske),  sublimate  (Neuberger),  gly- 
cerine, toluylendiamin  and  pyrogallic  acid  (Afanassiew),* 
phosphorus  (Kronig  and  others)  and  alcohol  (Kahlden, 
Afanassiew),  give  rise  for  the  most  part  to  marked 
parenchymatous  changes,  viz.,  degeneration  and  ne- 
crosis of  the  epithelium,  especially  in  the  convoluted 
tubules ;  sometimes  one  set  of  tubes  is  affected  more 
than  another. 

The    degeneration    and   the    necrosis   is  marked 
by  granular,  fatty,  hyaline,  reticulate  and  vacuolated 
changes  in  the  protoplasm  and  loss  of  staining  power 
of  the  nuclei.    Of  very  frequent  occurrence  is  the  pre- 
cipitation of  calcium  salts.     Congestion   and  slight 
extravasation  may  be  present.     The  changes  in  the 
glomeruli   may  include  hyperaemia,  shedding  of  the 
epithelium  and  accumulation  of  extravasated  products 
beneath  the  capsules,  proliferation  of  the  endothelium 
and   periglomerular  small   round   celled  infiltration. 
Although  some  of  the  poisons  were  administered  for 
very  long  periods,  yet  there  was  no  noticeable  increase 
in  the  fibrous  tissue.    Fig.  102,  which  must  be  com- 
pared with  the  other  figures  of  the  kidney,  represents 

*  The  glycerine  gives  rise  to  haemoglobinuria,  the  toluylen- 
diamin to  jaundice. 
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extremely  well  the  changes  seen  in  phosphorus  poison- 
ing; it  is  from  the  same  case  as  that  mentioned  on 
p  77.    Very  striking  is  the  faint  and  unstained  appear- 
ance of  the  epithelium  (2)  ;  here  and  there,  however, 
patches  of  straight  tubes  (1)  still  preserve  their  staining 
power  and  nuclei.    The  glomerulus  (3)  appears  slightly 
compressed  as  if  by  the  swelling  of  the  parenchyma 
around.    The  epithelium  of  the  faintly  staining  tubes 
completely  fills  the  lumina  and  consists  of  shreddy  and 
vacuolated  cells,  together  with  oil  droplets  and  frag- 
ments of  nuclei.    By  the  prolonged  administration  of 
lead  salts,  Charcot  and  Gombault  obtained  very  pro- 
found interstitial  changes,  a  typically  granular  kidney 
ultimately  resulting  (according  to  the   above  experi- 
menters).   The  changes  consisted  of  flattening  of  the 
epithelium,  widening  of  the  tubes,  deposition  of  cal- 
careous salts,  proliferation  of  the  glomerular  and  renal 
epithelium  and  increase  of  the  connective  tissue  around 
the  glomeruli  and  between  certain  of  the  tubes. 

2.  Extensive  burns  or  the  injection  of  heated  blood 
(Lesser,  Afanassiew)  produce  parenchymatous  degener- 
ation, and  blood  crystals  and  hyaline  casts  may  be 
found  in  the  tubes.  In  man  congestion  and  extravasa- 
tion may  be  marked. 

3.  Inoculation  with  micro-organisms  and  the  induc- 
tion of  pyaemic  and  septicaemic  states  produce  in  the  kid- 
neys both  general  parenchymatous  changes  (especially 
in  the  case  of  septicaemias)  and  focal  reactions  at  those 
places  where  microbes  are  arrested. 

These  changes  are  well  illustrated  in  Fig.  36,  from 
a  case  of  pyaemia  following  ulcerative  endocarditis. 
The  reaction  starts  in  many  cases  around  the  glo- 
meruli, small  round  cells  accumulate  and  the  nuclei 
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of  the  epithelial  cells  even  show  signs  of  proliferation  ; 
the  surrounding  vessels  become  deeply  congested  and 
slight  haemorrhages  may  occur,  and  the  adjacent  tubes 
become  occupied  by  blood  and  hyaline  casts.  The 
renal  epithelium  in  the  vicinity,  or  in  severe  cases 
throughout  the  kidney,  may  be  swollen  or  undergo 
granular  changes,  and  the  nuclei,  especially  in  the 
foci,  often  refuse  to  stain  ;  later  on  the  focus  itself 
usually  gives  place  to  an  abscess  cavity.    A  contagious 
disease  in  cows*  produced  by  a  streptococcus  excites 
a  glomerulonephritis  quite  similar,  according  to  Klein, 
to  that  of  scarlet  fever  (pp.  33  and  271).  As  the  result  of 
puerperal  septicaemia  the  kidneys  may  present  marked 
degenerative  and  necrotic  epithelial  changes. 

4.  Ligature  of  Renal  Vein.— Fig.  101  represents  ex- 
tremely well  the  early  effects  of  ligature.  The  renal  tubes 
(2)  are  widely  separated  by  the  over-distended  intertu- 
bular  capillaries  (3),  and  by  blood  extravasations.  The 
glomerular  capillaries  (1)  completely  distend  the  cap- 
sules. The  renal  epithelium  is  swollen,  granular,  vacuo- 
lated and  may  contain  oil  droplets.    To  the  naked  eye 
the  kidney  is  almost  double  the  volume  of  the  sound  one 
and  has  a  deep  purple  colour.    By  the  sixth  day,  how- 
ever, according  to  Buckwald  and  Litten,  the  kidney 
becomes  smaller  and  the  necrosis  of  the  renal  tubes 
more  pronounced.     Still  later  the  kidney  is  smaller 
than  the  sound  one,  there  is  extensive  necrosis,  the 
dilated  capillaries  have  disappeared  and  there  is  much 
granular  pigment   instead;   but  according  to  these 
authors  the  glomeruli  are  fairly  preserved,  and  there 
is  no  trace  of  interstitial  overgrowth.    Finally  complete 

0  Klein,  "  Hendon  Cow  Disea^  "    t?  *   *    ,  , 
Gov.  Board,  1885.  °f         ^  ^  L°C' 
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atrophy  of  the  ligatured  and  compensatory  hypertrophy 
of  the  sound  kidney  result.  Congestion  of  the  kidney 
is  often  seen  in  cardiac  disease ;  there  is  usually  at  the 
same  time  some  overgrowth  of  delicate  connective  tis- 
sue, as  well  as  parenchymatous  degeneration.  Marked 
congestion  of  fibroid  kidneys  is  frequently  observed. 

5.  Ligature  of  Renal  Artery  and  Branches.— M any 
important  researches*  have  been  made  on  this  subject 
which  throw  much  light  upon  the  numerous  local  and 
general  kidney  changes  associated  with  disorders  of  the 
blood  supply.    When  a  branch  is  ligatured  an  infarct 
resembling  that  seen  in  Fig.  84  is  the  result.    There  is 
at  first  hyperemia  throughout  the  area  of  infarction  ; 
later  the  hyperemia  becomes  confined  to  the  margin, 
and  the  central  portion  soon  undergoes  necrosis  as  the 
result  of  anaemia.    The  degeneration  and  necrosis  is 
marked  by  fatty,  granular,  hyaline  and  calcifying  changes 
and  later  by  disintegration  of  the  cells.  Regenera- 
tion is  effected,  as  mentioned  on  p.  213,  by  the  ingrowth 
of  connective  tissue  from  the  seat  of  collateral  circula- 
tion and  proliferation  at  the  periphery.     When  the 
renal  artery  itself  is  ligatured  the  changes  in  the  infarct 
are  repeated  on  a  larger  scale,  although  some  observers 
state  they  can  produce  changes  in   the   kidney  re- 
sembling those  encountered  in  interstitial  nephritis. 
Leyden  lays  stress  on  the  probable  analogy,  in  mode  of 
production  (compression  of  renal  artery)  and  in  the  re- 
sulting changes,  between  the  experimentally  ligatured 
kidney,  and  the  large  white  kidney  sometimes  observed 
in  pregnancy  and  marked  by  extreme  fatty  and  necrotic 
changes.    Similarly,  endarteritis  which  is  so  frequent 
an  accompaniment  of  renal  disease  leads  to  partial 
o  Notably  by  Litten,  Platen,  Talma,  Werra,  Grawitz  and  Israel. 
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anaemia  and  its  results;  in  marked  endarteritis  (syphilitic 
see  below)  actual  infarction  has  even  been  described. 

6.  Ligature  of  the  Ureter.— An  exceptionally  inter- 
esting series  of  experiments  were  made  by  Charcot  and 
Gombault  on  the  one  hand,  and  Straus  and  Germont 
on  the  other.    The  latter  observers  with  careful  anti- 
septic  precautions    obtained    almost    pure  atrophic 
changes.     The  first  effect  of  ligature  was  to  cause 
marked  dilatation  of  the  glomeruli  and  tubules  and 
flattening  of  the  epithelium,  the  cystic  changes  com- 
mencing in  the  cortex.     After  some  time  (one  month) 
the  cystic  dilatation  gave  place  for  the  most  part  to 
collapse  of  the  tubules,  a  few  only  of  the  capsules  re- 
maining distended  or  further  increasing  in  size.  During 
these  changes  there  was  little  new  formation  of  connec- 
tive tissue,  a  small  increase  only  being  noticed  in  the 
pyramids  and  around  the  vessels.    But  Charcot  and 
Gombault  working  without  antiseptic  precautions  ob- 
tained very  pronounced  proliferative  changes  in  the 
connective  tissue  and  moreover  described  the  dilatation 
o  the  tubes  as  commencing  in  the  collecting  tubes. 
Clearly  the  marked  proliferative  changes  were  due  to 
something  more  than  the  mere  mechanical  effects  of 
ligature  and  there  is  every  probability  in  favour  of  their 
kidneys  having  become  infected. 

In  the  human  subject  types  of  kidney  corresponding 
m  many  respects  with  the  above,  both  in  the  changes 
due  to  mechanical  impediment  and  in  addition  to  ef- 
ects  of  micro-organisms,  are  observed  as  the  result  of 
esions  in  the  lower  urinary  tract  such  as  stricture, 
alculous  pyelitis,  cystitis  and  reflex  irritation  (Beck) 
In  the  desertion  of  these  changes  Beck's  classifica- 
tion into  hydro-  and  Pyelo-nePhritis  (pressure  effects), 


Fig.  97.    FIBROUS  OVERGROWTH  OF  KIDNEY  (from  pyelitic 

distension). 
1    Advanced  fibroid  glomerulus. 

S  Earlier  proliferative  stage  of  same.  Observe  the  general  inter- 
stitial  fibroid  proliferative  changes,  and  the  complete  de- 
struction of  the  parenchyma. 

Obj.  \  in.,  without  eyepiece,  (Logwondl, 


g  •«»«    mo  I  JFK  RAT  [ON  OF  GLOMERULUS 

f'r  in  au  early  fibroid  kidney 

1.    Proliferation  of  cells  of  glomerulus. 

!i.  Proliferation  of  endothelial  cells  of  oapsule, 

oi.j,  j  in.,  without  syepieoe,  [Logwood) 
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diffuse  UerstUial  and  suppurative   nephritis  will  be 

Effects  of  pressure-^-  and  tyelo-nethriU, 
0   P"«,  i  a  -ar^  acute  cystic  chants 
described  affecting  both  the  glomeruh  and  tubes,  the 
a  dney  being  at  the  same  time  the  seat  of  parenchyma-, 
kidney  Deing  explanation  was  then 

tous  degeneration.    Altnou„n  i  r 
offered,  another  view  might  still  be  held,  hat  the 

^  nge's  were  due  to  compression  of  the  ureter  and 
perhaps  in  addition  of  the  renal  artery    as  the 
was  one  of  pregnancy.    It  is  more  usua  ,  however  in 
obstruction,  to  meet  with  dilatation  of  the  peh,s  and 
atrophy  and  finally  complete  absorption  offc^ 
tissue;  a  few  small  cysts  usually  remain  and   here  is 
very  little  connective  tissue  proliferation  or  small  round 
celled  infiltration  (hydronephrosis,  pp.  185,  18°)  •  n 
appearance  of  such  a  kidney  therefore  closely  resembles 
that  of  Straus  and  Germont.    When,  however,  a  stone 
is  present  in  the  pelvis,  the  irritation  leads  to  a  small 
round  celled  infiltration.     This  is  well  illustrated  in 
Fig.  97,  from  a  case  in  which  the  pelvis  was  dilated  and 
the  seat  of  chronic  inflammation— pyelitis— owing  to 
the  presence  of  a  stone.     The  kidney  substance  was 
reduced  to  i  in.  thickness  and  there  was   no  dis- 
tinction between  pyramids  and  cortex.    The  section 
shows  that  there  is  complete  disappearance  of  the 
glandular  parenchyma,  its  place  being  occupied  by  a 
very  corpuscular  fibrous  tissue.     The  glomeruli  are 
crowded  together  and  atrophied  (compare  with  other 
figures)  so  that  the  renal  tissue  must  have  undergone 
considerable  shrinking.    Two  of  the  glomeruli  have 
o  "Consecutive  nephritis  and  pyelitis,"  by  Marcus  Beck,  in 
Reynolds'  Syslem  0/  Medicine,  vol.  v. 
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been  converted  into  impervious  hyaline  masses.  In 
other  parts  of  the  section  Bowman's  capsules  were 
here  and  there  thickened  and  the  vessels  were  exten- 
sively invaded  by  connective  tissue,  the  smaller  ones 
being  completely  blocked.* 

2.  Diffuse  interstitial  nephritis.— In  this  variety  the 
pelvis  is  not  dilated  and  the  kidney  is  if  anything 
shghtly  larger  than  normal,  firm  or  tough,  and  with  a 
pale  or  mottled  appearance.    In  a  well  marked  case 
the  kidney  is  the  seat  of  a  uniform,  richly  corpuscular 
vascular,  fibrous  overgrowth,  the  only  signs  of  kidney 
structure  being  the  glomeruli  which  always  stand  out 
either  as  proliferating  groups  of  nuclei,  surrounded  by 
the  capsules,  or  as  hyaline  fibroid  masses.    A  string  of 
nucle.  here  and  there  may  indicate  the  remains  of  a 
renal  tube,  and  occasionally  they  contribute  largely  to 
the  small  round  celled  infiltration.    In  earlier  stages  a 
connect™  tissue  overgrowth  may  be  found  spreading 
up  from  the  pelvis  (p.  l86),  or  small  round  ^  « 
grouped  around  the  glomeruli  or  between  the  tubes 

3-  Suppurative  nephritis,  suppurative  pyelo-nephritis, 
(surgtcal  hdney),  lymphomatous  nephritis  (Wagner)  - 

?rl\fdneyr  the  P-«di"g  or  a  pressure  kidney 
GFoup  r)  may  become  infected  from  micro-organism 

let to  ST7  traCt    ^  tHeSe  CaSeS  atory  re- 

actions e.ther  spread  from  the  pelvis  over  the  kidney 

i  LmS:dparbey  ^  "«   ^  ^ 
^compare    experiments    of   Charcot  and 

Gombau.t).t     Or  the    small  round   cells  may  firsl 


Fig  99.    CONTRACTED  GLOMERULUS. 
From  a  more  advanced  case  of  fibrosis  than  the  preceding. 
Hyaline  change  iu  the  capsule,  which  is  causing  compression 
-  ol  the  glomerulus. 

Obj.  i  in.,  without  eyepiece.  (Logwood). 


SMALL  ROUND  CELLED  INFILTRATION 
KIDNEY. 
(Surgical  kidney). 

1.  Tubules  undergoing  degeneration. 

2.  Small  round  celled  infiltration. 

Obj.  i  in.,  without  eyepiece  Logwood). 
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appear  in  the  neighbourhood  of  the  interlobular  ves- 
sels or  around  the  convoluted  tubes  and  later  give 
place  to  suppuration.    Fig.  100  shows  a  typical  leuko- 
cytic infiltration   between  the  convoluted  tubes  the 
lumina  of  which  are  dilated  and  the  epithelium  disin- 
tegrating.   If  the  foci  are  circumscribed  they  have  the 
appearance  of  those  represented  in  fig.  38.    The  kidney 
is  at  the  same  time  the  seat  of  congestion  and  extra- 
vasation, cloudy  and  granular  changes  are  present  in 
the  epithelium  or  there  is  actual  necrosis  in  the  neigh- 
bourhood of  the  foci.    Casts,  hyaline,  blood  or  leuco- 
cytic  are  often  present  and  sometimes  the  filling  of  the 
tubes  with  leucocytes  is  marked  * 

Diffuse  nephritis  due  to  senile  and  cachectic 
conditions,  diabetic  nephritis.— The  changes  met 
with  in  these  conditions  are  various,  sometimes  there 
is  general  increase  of  fibrous  tissue  accompanied  by 
endarteritis,  at  other  times  a  special  type  is  assumed. 
Fig.  96  is  taken  from  the  kidney  of  a  boy,  set.  17,  the 
subject  of  phthisis  and  strumous  disease  of  the  tibia 
for  seven  years.  Albuminuria  and  hemiplegia  were 
present  for  52  hours  before  death.  Both  kidneys  were 
equally  affected. f 

The  kidney  is  a  typical  example  of  the  granular 
contracted,  it  is  firm  and  uniformly  contracted;  the 
granules  are  due  to  the  bulging  of  the  lobules  of  the 
convoluted  tubes  (1)  and  the  atrophy  and  contraction 
of  the  renal  tubes  and  fibrous  tissue  in  the  interlobular 
stria:  (2).    The  cortex  is  considerably  thinned.  The 

0  Diffuse  interstitial  nephritis  and  suppurative  nephritis  do  not 
appear  to  be  accompanied  by  cedema  or  usually  by  albuminuria 
(Beck). 

f  Catalogue  of  Museum  of  University  College,  London,  no.  3429. 
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glandular  portions  had  in  the  recent  state  a  pale  yellow 
colour,  the  fibroid  striae  a  red  congested  appearance. 
Minute  examination  of  the  latter  show  that  they  are 
composed  of  dense  fibrous  tissue  in  the  neighbourhood 
of  the  interlobular  vessels  and  around  the  glomeruli  • 
there  is  a  periarteritis  and  a  new  formation  of  vessels' 
The  glomeruli  are  much  altered  and  with  few  excep ' 
tions  are  converted  into  hyaline  atrophied  masses  •  in 
the  adjacent  parenchymatous  portions  some  of  the  rf0 
meruli  are  in  a  state  of  slight  proliferation  and  in 
other  cases  the  capsules  are  much  dilated  {see  fig  g6) 
There  1S  evidence  in  the  striae  of  atrophy  and  absorp- 
tion of  gland  tubes;  in  the  lobules  the  tubes  are,  how- 
ever,  dilated  and  the  epithelium  flattened.     There  is 
considerable  fibroid  overgrowth  in  the  pyramidal  por- 

In  addition  to  fibroid,  endarteritic  and  parenchy- 
matous changes,  amyloid  degeneration,  Fig.  30  p  8^  is 
very  common  and  its  presence  need  not  be  indicative'  of 
suppuration.  In  occurs  in  kidneys  the  seat  of  early  or 
advanced  fibroid  changes  and  may  be  found  in  the 

ITTt  tUberCfr         SyphiHtiC  kidne?S'  &c->  but 

some  fl  m°  kidney  "  USUaI1^  aSSOciated  -th 
some  of  the  symptoms  of  Bright's  disease,  the  types  in 

which  it  occurs  will  be  mentioned  under  that  disease.  In 
Diabetes  one  can  onlv  refer  ±u 

matous  and  inters* a.  I  T"^  P3™^'" 

the  irritating    7T  ^  Probably  from 

he  .mtat.on  of  the  unnary  seeretion.    These  include 

Also  produced  by  rf  ^  ^ 
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Fig.  102.    PHOSPHORUS  NECROSIS  OF  KIDNEY. 

L  Renal  tubes  scarcely  afleol.ed. 

2.  Convoluted  tubes  almost  completely  necrosed. 

3  Glomerulus. 

Obj.  i  in  .  without  eyepiece.  Logwood) 
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The  syphilitic  kidney. — This  is  a  very  important 
variety  owing  to  the  pronounced  local  endarteritic 
changes  which  early  occur.  In  one  case  of  the  disease 
in  the  adult  I  was  able  to  observe  the  following,  viz., 
marked  endarteritis  and  periarteritis ;  nuclei  of  glo- 
meruli greatly  increased  but  no  fibroid  glomeruli  ; 
small  round-celled  infiltration  and  fibrous  overgrowth 
around  root  of  glomerulus  ;  early  proliferative  changes 
along  the  minute  vessels  but  no  marked  interstitial 
overgrowth  ;  here  and  there  proliferation  of  renal  epi- 
thelium. Greenfield  records  a  case  in  which  the  en- 
darteritis led  to  infarction.  Gummata  have  been  much 
too  hastily  diagnosed  in  the  kidney. 

The  acute  nephritis  of  fever. — The  kidneys  of 
typhoid  and  diphtheria  serve  as  examples,  although 
there  are  numerous  acute  specifics  which  are  accom- 
panied by  acute  nephritis  and  albuminuria. 

Fig.  12  illustrates  the  changes.  The  glomeruli  are 
enlarged,  owing  to  swelling  of  the  interstitial  substance 
and  to  engorgement  of  the  capillaries  and  often  swell- 
ing of  the  endothelial  cells ;  there  is  in  addition  an  in- 
crease in  the  number  of  nuclei  in  the  glomeruli  due 
partly  to  leucocytes  partly  to  proliferation  of  the  various 
cell  elements  of  the  glomeruli.  Bowman's  capsules 
may  be  slightly  distended,  their  endothelium  swollen  or 
proliferating  and  the  spaces  occupied  by  fibrin  or  white 
or  red  corpuscles.  There  may  be  an  increase  in  cor- 
puscles around  the  roots  of  the  glomeruli.  The  tu- 
bules may  be  dilated,  the  epithelium  swollen  and 
granular,  or  there  may  be  some  proliferation.  Casts 
are  numerous,  though  usually  hyaline  they  may  consist 
of  blood.  Small  haemorrhages  are  frequent,  especially 
in  diphtheritic  kidneys. 
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In  the  above  descriptions  a  brief  account  has  been 
given  of  the  various  parenchymatous,  interstitial  and 
vascular  changes  brought  about  by  anaemia,  compres- 
sion, congestion,  poisons,  micro-organisms,  or  naturally 
in  the  course  of  senile  decay,  cachexia  or  fever.  These 
changes  have  embraced  cloudy,  granular,  fatty,  hyaline 
and  atrophied  changes  in  the  renal  epithelium,  necrosis, 
or  on  the  other  hand  proliferation  ;  cystic  dilatation  of 
tubes,  glomeruli  or  pelvis  ;  fibrous  overgrowth,  uniform 
or  seeking  out  certain  paths  and  associated  with  en- 
darteritis or  periarteritis,  and  in  structure  dense  or  very 
cellular  and  sometimes  combined  with  amyloid  degen- 
eration. The  changes  were  grouped  together  into 
various  varieties  of  nephritis.  There  yet  remains  to  be 
considered  another  class  of  nephritis  in  which  struc- 
tural changes  similar  to  the  above  are  found  ;  they  are 
grouped  into  a  few  fairly  well-marked  types  and  are 
associated  with  the  train  of  clinical  symptoms  included 
under  the  term  Bright 's  disease. 

The  nephritis  of  Bright's  disease. — Two  clinical 
types  of  Bright's  disease  are  usually  given,  one  in 
which  there  is  oedema  and  a  small  quantity  of  urine  of 
high  sp.  gr.,  the  other  in  which  the  urine  is  increased, 
of  low  sp.  gr.,  with  or  without  albumin,  the  heart 
hypertrophied,  retinitis,  or  only  slight  dropsy.*  Corre- 
sponding to  this  division  there  are  two  principal  types 
of  nephritis,  one  in  which  parenchymatous  changes  are 
conspicuous,  the  other  in  which  interstitial  changes  are 
the  more  striking ;  the  former  usually  associated  with 
the  oedema,  the  latter  with  the  polyuria  and  cardiac  hy- 
pertrophy.   The  association  is,  however,  not  constant. 

As  scarlatinal  nephritis  affords  an  opportunity  of 
,:f  Uraemic  symptoms  may  supervene  in  both. 


SCARLATINAL  NEPHRITIS.  271 

studying  some  consecutive  stages  in  the  renal  changes 
of  Bright's  disease  it  will  be  first  dealt  with. 

Scarlatinal  nephritis  and  its  developments. — It  develops 
as  an  acute  nephritis,  or  better  glomerulo-nephritis,  and 
as  such  shows  parenchymatous  and  interstitial  changes 
as  already  described  above  p.  269  and  early  on  p.  32, 
Fig.  12.    At  a  little  later  stage  the  perivascular  cor- 
puscular infiltration  is  more  marked  especially  around 
the   glomeruli   and   interlobular    vessels.  Fourteen 
months  after  the  first  attack  Greenfield*  describes  a 
case  ending  fatally  in  which  the  kidneys  were  large  and 
white.    Sections  showed  extreme  interstitial  prolifera- 
tion and  disappearance  or  cystic  dilatation  of  the  renal 
tubes ;  proliferative  changes  in  and  around  the  glo- 
meruli and  around  the  vessels.    Such  a  kidney  is  an 
example  of  a  large  diffuse  interstitial  nephritis  gradually 
developing  from  the  acute  glomerulo-nephritis.  An- 
other variety,  the  large  soft  white  kidney,  to  be  described 
afterwards  (Fig.  103)  in  which  the  interstitial  changes 
are  not  so  pronounced,  is  also  mentioned  as  proceeding 
from  the  acute  scarlatinal  kidney.     Further  Greenfield 
mentions  the  case  of  a  kidney  of  a  child  of  10,  which 
came  under  examination  two  years  after  the  first  attack. 
The  kidneys  were  very  small,  tough,  puckered  and  full 
of  granulations  on  the  surface  and  in  section  ;f  the 
pelves  were  dilated.    Sections  of  such  kidneys  would 
show  a  structure  somewhat  like  that  depicted  in  Fig.  96 

0  Greenfield,  in  New  Sydenham  Society's  "Atlas  of  Pathology," 
articles  on  the  kidney.  There  is  much  information  to  be  obtained 
especially  on  scarlatinal  nephritis.  The  coloured  illustrations  are 
admirable  and  are  striking  pictures  of  the  various  diseased  types 
of  kidney. 

f  "Atlas,"  fascic.  I.,  plate  iii.,  figs.  1,  2,  3. 
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only  in  a  more  marked  degree.  Overgrown  fibrous 
tissue  surrounds  small  islets  of  dilated  tubes  ;  a  large 
number  of  the  glomeruli  are  converted  into  hyaline 
fibroid  masses  and  a  large  proportion  of  tubes  are 
atrophied  or  have  completely  disappeared  ;  the  vessels 
would  in  most  probability  be  the  seat  of  endarteritis. 
Such  kidneys  are  examples  of  the  granular  contracted. 

The  types  described  above  proceed  from  an  initial 
glomerulo-nephritis,  but  there  are  other  forms  ot  the 
nephritis  of  Bright  in  which  there  is  no  history  of 
previous  ill,  though  the  changes  found  in  the  kidneys 
must  in  many  cases  date  back  from  a  remote  period. 
In  these  cases  it  is  much  more  difficult  to  say  how  the 
changes  commenced  and  what  the  causes  are,  and  the 
following  descriptions  can  only  aid  in  a  very  small  way 
to  elucidate  these  points. 

From  the  anatomical  standpoint,  the  changes  will  be 
divided  only  into  interstitial  and  parenchymatous,  and 
only  the  more  striking  and  constant  of  the  naked  eye 
forms  assumed  by  both  varieties  will  be  referred  to. 

Interstitial  nephritis,  including  the  granular,  arte- 
riosclerotic, gouty,  lead  and  alcoholic  kidneys.  Interstitial 
nephritis  may  occur  in  the  quite  young ;  it  is,  however, 
much  more  frequent  in  later  life.  The  kidney  may  be  en- 
larged or  normal  sized,  but  is  more  usually  contracted; 
in  colour,  pale,  chocolate  or  red,  and  with  a  capsule 
which  is  usually  adherent.  The  new  connective  tissue 
is  either  dense  and  fibroid  or  corpuscular  ;  it  starts 
around  both  the  large  and  small  vessels,  favourite  seats 
being  the  roots  of  the  glomeruli  and  interlobular  vessels ; 
and  according  as  it  affects  the  kidney  uniformly  or  in 
patches,  a  uniform  or  irregular  fibroid  kidney  results. 
The  granulations  may  be  regular  as  in  Fig.  96  owing 
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to  the  uniform  interlobular  fibrosis.    The  pyramids  are 
often  extensively  fibroid.    Of  great  importance  are  the 
changes  very  frequently  observed  in  the  vessel  walls. 
They  may  be  affected  secondarily  like  the  tubes  by  the 
invasion  of  the  perivascular  tissue  which  may  lead 
to  their  complete  fibrosis  and  often  occlusion  ;   or  the 
endarteritic  and  sclerotic  changes  may  start  simulta- 
neously.    There  appear  to  be  several  varieties  of 
endarteritis  ;  in  one  form  the  endarteritis  is  regular  and 
consists  of  a  delicate  fibrous  and  cellular  tissue  closely 
resembling  that  met  with  in  syphilis  (Ewald,  myself 
and  others,  see  Fig.  46);  at  other  times  there  is  a 
hyaline  change  in  the  intima  which  may  be  regularly  or 
irregularly  distributed  (Thoma,  Leyden,  &c.)  ;  or  the 
lumen  of  a  vessel  is  rendered  triangular  by  a  coarser 
fibroid  change  more  akin  to  that  seen  in  atheroma 
(myself,  see  Fig.  87).    The  endarteritis  may  affect  some 
vessels  more  than  others,  and  the  areas  of  the  more 
endarteritic  vessels  are  then  more  fibroid  than  other 
parts  and  more  glomeruli  are  hyaline.     The  endar- 
teritis may  be  part  of  the  arterio-capillary  fibrosis  dis- 
cussed on  p.  219.    Thus  the  endarteritis  may  be  brought 
about  by  local  causes  acting  in  the  kidney  or  by  general 
causes  producing  wide-spread  fibroses.    The  vessels 
may  be  the  seat  of  lardaceous  degeneration.  Thoma 
(V.  A.,  71)  describes  and  figures  sections  of  injected 
fibroid  kidneys.    In  these  numerous  interesting  points 
are  brought  out.    For  instance  how  endarteritic  chants 
m  the  capillaries  of  the  glomeruli  bring  about  occlu- 
sion of  their  lumina,  and  how  in  very  many  cases  there 
is  a  new  formation  of  vessels  which  spring  from  the 
root  of  the  glomerulus  (afferent  arteriole).    The  ofo- 
meruli  including  the  capsules  are  early  affected,  inched 
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one  might  almost  say  they  are  the  most  sensitive  points 
in  the  kidney.    Comparing  the  glomeruli  in  Figs.  30, 
79,  97,  98,  99  and  103,  a  very  good  idea  of  the  wide 
range  of  changes  is  obtained.  An  early  alteration  is  pro- 
liferation of  the  nuclei  of  the  glomerulus  and  the  slight 
increase  in  size  (Fig.  79,  i)  5  later  this  inflammatory 
overgrowth  may  be  followed  by  hyaline  fibroid  trans- 
formation, and  the  glomerulus  then  shrinks  and  becomes 
impervious  (Figs.  79  and  97)  •    A  P^mary  capillary  en- 
darteritis as  mentioned  above,  probably  occurs  in  very 
many  cases.     The  glomerulus  sometimes  enlarges  and 
assumes  a  rosette  or  radiate  form  as  partly  seen  in 
Fig.  98,  1 ;  this  change  seems  to  be  due  to  an  over- 
growth of  the  covering  endothelium.     Amyloid  degen- 
eration of  the  capillaries  of  the  glomerulus  is  described 
under  Fig.  30.     The  capsules  may  or  may  not  partici- 
pate in  the  glomerular  changes,  or  they  alone  may  be 
affected.    The  peculiar  hyaline  change,  similar  to  that 
noted  in  the  glomerulus,  is  frequent  and  in  some  cases 
appears  to  be  preceded  by  cellular  overgrowth  (see  Fig. 
gg,  1)  ;  in  some  cases  of  pronounced  endarteritis  the 
hyaline  transformation  is  most  complete  and  striking. 
Of  great  interest  is  the  hyperplasia  of  the  endothelium 
lining  the  capsule  ;  proliferation  early  occurs  in  most 
glomerulo-nephrites,  but  especially  in  the  scarlatinal, 
and  subsequently  may  lead  to  such  an  extreme  growth 
as  that  represented  in  Fig.  98,  2  ;  this  hyperplasia  has 
been  described  under  the  head  of  commencing  malig- 
nant disease.    Cystic  dilatation  of  the  capsule  has  been 
referred  to  many  times  ;  although  the  most  pronounced 
dilatation  occurs  in  fibroid  kidneys  and  is  very  common, 
yet  the  fact  must  not  be  overlooked  that  in  many  early 
nephrites  it  is  also  of  frequent  occurrence  (see  Figs.  78 
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and  103).     In  many  cases  the  remains  of  the  glo- 
merulus can  be  recognised  in  the  distended  capsule. 
Thoma  describes  the  formation  of  a  vascular  network 
surrounding  the  cysts  and  taking  its  origin  from  the 
afferent   arteriole.     The   immediate    causes   of  the 
changes  in  the  glomeruli  appear  to  be  several.  The 
most  marked  cases  of  hyaline  change  are  associated 
with  endarteritis  and  it  is  probable  that  in  these  cases 
the  endarteritis  commences  first  in  the  capillaries  them- 
selves, and  that  as  in  the  case  of  the  larger  vessels  the 
change  is  associated  with  either  local  or  general  causes. 
In  syphilis  we  have  already  noted  the  presence  of  en- 
darteritis of  the  vessels  without  fibroid  changes  in  the 
glomeruli,  and  the  atrophied  and  hyaline  glomeruli  in 
Figs.  96  and  97  are  not  accompanied  by  endarteritis  in 
the  vessels.    The  atrophy  of  the  glomerulus  seems  in 
many  cases  to  entail  atrophy  of  the  tube  corresponding 
to  it. 

Condition  of  the  venal  epithelium.  Parenchymatous 
changes  are   always  present   in  the  fibroid  kidney. 
Atrophy,  necrosis  or  disappearance  of  a  large  propor- 
tion of  the  tubes  is  common  in  the  small  advanced 
fibroid  kidneys.    Dilatation  is  extremely  frequent  and 
characteristic,  Figs.  30,  79,  96,  99  -  the  tubes  are  then 
usually  lined  by  a  flattened  or  cubical  epithelium  (Fig. 
79,  2)  ;  there  may  be  all  stages  of  dilatation  up  to  large 
cysts,  and  sometimes  they  are  arranged  in  -  corkscrew- 
like rows."     Occasionally  the  epithelial  cells  are  large 
granular  or  may  contain  oil  globules.  Proliferative 
changes  are  very  frequent  in  the  small  vascular  (gouty) 
and  large  fibroid  kidneys  ;  they  are  especially  prone  to 
make  their  appearance  early  in  the  straight  tubules  • 
small  localised  hyperplasias  of  an  acinous  or  cystic  and 
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papillomatous  type  are  not  uncommon.  In  the  collect- 
ing tubules,  in  a  case  of  fibroid  and  albuminoid  degen- 
eration, I  have  noted  marked  stratification  and  com- 
mencing papillomatous  change  in  the  epithelium. 
Casts  in  the  tubules  but  not  in  the  urine  are  very 
common,  they  are  usually  hyaline.  Hyaline  or  colloid 
masses  are  frequent  in  the  cystic  tubules.  Deposits  of 
calcareous,  uratic  and  other  salts  and  substances  are 
not  infrequently  met  with  {see  Degeneration) . 

The  following  are  some  of  the  forms  assumed  by 

fibroid  kidneys  : — 

1.  Small  pale  granular  kidney.  Of  the  type  of  Fig. 
g6.  The  granules  are  regular,  the  cortex  is  atrophied 
and  there  may  or  may  not  be  endarteritis.  It  is  de- 
rived apparently  in  many  cases  from  the  "large  white 
kidney  "  described  below. 

2.  Large  pale  granular  (Greenfield,  "Atlas  of  Patho- 
logy," plate  iii.,  fig.  8),  an  earlier  stage  of  the  pre- 
ceding. 

3.  Small  red  fibroid  kidneys.  Smooth,  irregularly 
granular  or  with  depressions  ;  capsule  much  thickened 
and  adherent.  To  this  category  belong  in  many  in- 
stances the  arteriosclerotic,  gouty,  lead,  and  alcoholic 
kidneys.  Endarteritis  is  marked  ;  there  is  a  new  for- 
mation of  vessels  and  frequently  congestion  and  dilata- 
tion of  these  as  well  as  of  the  old  vessels  ;  cystic  and 
proliferative  changes  are  common,  and  there  may  be 
deposits  of  calcareous  or  uratic  salts.  The  changes 
may  result  from  an  acute  glomerulo-nephritis,  or  be 
more  directly  dependent  on  the  endarteritic  changes ; 
and  in  hastening  the  endarteritic  changes,  not  only  in 
the  kidney,  but  in  the  other  organs  of  the  body  (but 
perhaps  not  in  such  a  marked  manner),  the  gout,  lead, 
and  perhaps  the  alcohol  exercise  their  influence. 
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4.  Large  red  or  pale  fibroid  kidneys  (large  red  gra- 
nular, Greenfield)  are  described,  and  a  normal  sized 
or  large  white  fibroid  kidney  with  or  without  albu- 
minoid disease  is  not  uncommon.    In  the  large  white 
albuminoid  kidney  (Fig.  30),  there  is  connective  tissue 
overgrowth,  although  the  changes  in  the  parenchyma 
are  also  very  striking  and  consist  in  dilatation  of  the 
tubes  with  cubical  lining,  or  granular  and  fatty  degene- 
ration ;  the  glomeruli  or  perhaps  more  often  the  vasa 
recta  are  the  seat  of  lardaceous  change.    Hyaline  casts 
are  as  a  rule  numerous. 

Parenchymatous  Nephritis.— Examples  of  this  type 
are  found  in  the  large  white  (soft)  kidney  and  in  the 
much  rarer  fatty  kidney.    The  most  striking  changes 
occur  in   the  parenchyma,  and   are   exemplified  in 
Fig.  103.    The  tubules  and  many  of  the  capsules  are 
dilated;  the  lining  epithelium  usually  shows  signs  of 
disintegration   and  is  detached  from  the  walls  with 
characteristic  ease.     In  the  post-mortem  room  many 
of  these  kidneys,  owing  to  their  colour,  are  pronounced 
to  be  fatty ;  examination  with  osmic  acid,  however 
usually  fails  to  detect  this  rare  condition.     There  is 
always  some  increase  and  change  in  the  connective 
tissue  as  in  the  figure.    Attention  is  directed  to  the 
dilated  condition  of  the  tubes  and  glomeruli  as  evidence 
of  some  impediment  to  the  outflow  of  urine. 

Pigmentary  and  Crystalline  Formations.-Io  the 
chapter  on  Degeneration,  the  occurrence  in  the  kidney 
of  blood,  bile,  urates,  cystin,  lime  and  silver  salts,  has 
been  referred  to. 

_  Tubercle  oe  the  Kidney.  The  tubercles  occur  either 
m  the  m.hary  form  and  as  part  of  a  general  tuberculosis, 
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or  as  large  caseating,  mortar-like  or  suppurating  foci, 
primary  in  the  kidney  or  spreading  from  the  lower 
urinary  tract.  In  tubercular  pyelitis  ulceration  of  the 
pelvis  occurs,  which  may  scollop  out  the  kidney  very 
extensively.  If  at  the  same  time,  owing  to  the  tuber- 
cular swelling  of  the  mucous  membrane  of  the  ureter, 
the  latter  becomes  blocked,  pyonephrosis  results. 

The  kidney  is  a  frequent  seat  of  parasitic  affections, 
both  fungoid  and  animal,  some  of  which  in  the  lesions 
which  they  excite  closely  resemble  both  the  miliary  and 
crude  forms  of  tubercle. 

Tumours  of  the  Kidney. — Tumours  of  the  kidney 
(primary)  especially  the  larger  ones  appear  very  fre- 
quently in  foetal  life  or  in  early  childhood.    In  addition 
to  the  remarkable  cystic  tumours  described  on  p.  186, 
there  are  two  very  important  classes,  the  adeno-  and 
myo-sarcomata.    These  tumours  may  appear  in  one  or 
both  kidneys,  and  in  a  multiple  form  in  either.  The 
adeno -sarcomata,   adeno  -carcinomata,  or  congenital 
adenomata,  as  they  are  variously  termed,  consist  either 
of  solid  epithelial  acini,  or  of  tubes,  papillomatous 
cystic  formations,  and  so-called  pseudo-glomeruli,  thus 
more   closely  resembling  kidney  tissue.     The  myo- 
sarcomata  consist  of  a  small  round  or  spindle  celled 
stroma  and  of  striated  muscle  fibres  of  various  shapes 
and  degrees  of  striation  ;  both  glandular  acini  and  fat 
cells  are  in  addition  very  frequently  found.  Cartilage 
islets  have  been  recorded  in  a  sarcoma  consisting  of 
spindle  and  other  cells.   Metastasis  of  the  myo-sarcoma 
may  occur,  and  in  one  case  both  kidneys  being  the  seat 
of  tumours,  a  third  adjacent  but  independent  mass  was 
found.    Ribbert  has  described  very  interesting  striated 
myo-sarcomatous  polypi  in  the  pelvis  and  ureter,  and 
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has  thus  raised  the  question  of  the  aetiology  of  these 
tumours.*  Complex  angiosarcomata  and  nasvoid  tu- 
mours have  been  frequently  described  in  the  kidney. 

Attention  has  already  been  directed  to  the  glandular 
hyperplasias  which  may  occur,  both  in  the  cortex  and 
pyramids,  in  chronic  inflammatory  conditions  in  the 
kidney.    In  the  cortex  the  growths  which  are  usually 
small  white  nodules  and  frequently  multiple,  may  form 
intracystic  papillomatous  or  solid  glandular  growths. 
Some,  however,  of  these  epithelial  tumours  may  have 
a  much  earlier  origin  being  allied  to  the  congenital 
glandular  tumours.  On  many  occasions  in  the  chapters 
on  Tumours,  the  presence  of  aberrant  suprarenals  in 
the  kidney  and  elsewhere,  was  referred  to.    They  are 
undoubtedly  common  in  the  kidney,  in  the  cortex  of 
which  they  form  small  wedge-  or  lens-shaped  white  or 
yellow  nodules.     They  are  surrounded  by  a  distinct 
fibrous  capsule,  and  this  serves  to  differentiate  them 
from  infarcts.    They  have  been  mistaken  for  gummata 
and  lipomata  (p.  145),  some  of  the  so-called  "false 
lipomata  "  {i.e.,  suprarenal  rests)  reaching  a  very  large 
size.    They  are  prone  to  fatty  degeneration,  the  fat 
being  in  the  form  of  globules  or  crystals  ;  it  is  likewise 
probable  that  they  may  undergo  cystic  and  atrophic 
fibroid  changes,  just  as  in  the  case  of  the  suprarenal 
bodies  themselves.     In  the  pyramids  small  fibrous  and 
hyaline  tumours  are  described.    (For  the  diffuse  infil- 
trating, miliary  and  nodose  forms  of  lymphatic  growths 
see  Chapter  XII.). 

•  By  supposing  that  they  spring  from  the  unstriated  muscle 
fibres  of  the  pelvis,  and  not  as  Cohnheim  supposed  caused  by  a 
"  vitium  prim*  formations "  of  the  kidney,  by  the  cutting  off  of 
adjacent  muscle  tissue.    (See  myosarcoma  of  vagina  and  uterus). 
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Pelvis,  Ureter  and  Bladder.— Reference  has  been 
made  to  simple  and  tubercular  pyelitis,  and  on  p.  158 
to  epithelial  hyperplasia.  Papillomatous  growths  in 
the  pelvis  and  ureter  are  described,  also  cases  of  nume- 
rous small  cysts  in  what  appeared  to  be  the  upper 
portion  of  the  ureters.  In  the  bladder  cystitis  is  a  fre- 
quent affection  ;  it  may  be  of  the  catarrhal  type  with 
hyperplasia  of  the  lining  epithelium,  or  possess  a  diph- 
theritic or  ulcerative  character  ;  vesiculation  sometimes 
occurs.  Under  Fig.  61  one  of  the  most  frequent  tu- 
mours of  the  bladder — the  papilloma — has  been  de- 
scribed. These  tumours  may  be  single  or  multiple  and 
are  very  often  seated  at  the  orifices  of  the  ureters  or 
urethra,  or  in  the  neighbourhood  of  a  stone.  The 
papillae  may  be  long  as  in  the  figure,  or  the  tumour 
may  form  a  low  "  cropped  "  or  velvety  growth.  The 
presence  of  villi  in  the  urine  must  not  be  taken  as 
indicating  that  there  is  only  a  simple  growth  in  the 
bladder,  for  frequently  the  villous  tumour  is  associated 
with  an  epithelioma — the  common  malignant  tumour  of 
the  bladder.  A  fibro-myoma  of  the  prostate  may  form 
a  projecting  tumour  into  the  bladder.  On  p.  205  the 
causes  of  pilimiction  were  mentioned.  An  epithelioma 
with  horny  nests  has  been  described  by  Godlee,  rhabdo- 
myomata  by  Cattani  and  Vincenzi,  and  a  myocarcinoma 
by  Virchow. 
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Fig.  103.   PARENCHYMATOUS  NEPHRITIS 

1.  Degenerated  and  dilated  tubule. 

2.  Glomerulus,  the  capsule  is  much  distended  and  the  glomerui 

degenerated. 

Obji  J  in.,  without' eyepiece.  ;Lcgwood). 


Fig.  104.    CIRRHOSIS  OF  LIVER. 

Subscapular  and  interlobular  connective  tissue  overgrowth. 
:  3.  Hepatic  lobules  in  -arious  singes  of  Mrapfcy. 
Obj.  1  in.  (Logwood). 
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Chapter  XV. 
LIVER,  PANCREAS  AND  PERITONEUM. 

Liver. 

Parenchymatous  Changes.— The  anatomical  changes 
to  which  the  liver  cells  are  subject  are  numerous  and  in 
many  cases  very  striking.    They  include  :— 

(a.)  Hypertrophy  and  proliferation. — These  changes 
have  been  observed  in  diabetes,  in  compensatory  hyper- 
trophies when  portion  of  a  liver  has  become  naturally 
atrophied,  or  when  large  portions  have  been  extirpated, 
and  in  certain  cirrhoses. 

(b.)  Atrophy,  a  frequent  and  striking  change  due  to 
pressure  of  tumours  (p.  177),  fibroid  overgrowth  (Figs. 
45  and  105),  lardaceous  infiltration,  blood  pressure  in 
the  "nutmeg  liver"  (Figs.  105  and  106),  and  as  part  of  a 
general  atrophy  of  the  liver  as  in  acute  yellow  atrophy. 

(c.)  Fatty  Changes.— These  are  of  all  conditions  the 
most  frequent,  being  present  in  almost  every  variety  of 
diseased  liver.    Fig.  29  illustrates  a  very  common  ap- 
pearance (p.  78)  ;  from  this  there  are  all  stages  to  the 
extreme  fatty  degeneration  observed  in  the  liver  in 
phosphorus  poisoning,  where  portions  may  "burn  like 
the  wick  of  a  candle."    Over-feeding,  exposure  to  high 
temperatures,  pyrexia,  cachexia,  cirrhoses,  presence  of 
tumours,  administration  of  phosphorus  and  other  bases 
and  alcohol,  are  some  of  the  more  prominent  causes. 
Various  conditions  appear  to  lead  to  a  curious  dissem- 
inated fatty  degeneration. 

(d.)  Granular  degeneration,  cloudy  swelling  (often  ex- 
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treme)  and  vacuolation  are  observed  in  the  acute 
specifics,  especially  of  the  severe  infective  types,  in 
acute  yellow  atrophy,  in  phosphorus  and  arsenic 
poisoning.* 

(e.)  Pigmentation. — Obstruction  of  the  bile  duct  is 
usually  followed  by  an  intense  diffuse  pigmentation  of 
the  liver  tissue,  the  hepatic  cells  containing  fine 
yellow  or  brown  granules.  Popoff  described  a  very 
fine  injection  of  the  ramifications  of  the  bile  ducts 
after  ligature  of  the  common  duct  ;  and  in  a  case  of 
obstruction  of  the  duct  by  a  tumour  I  have  observed 
the  ducts  filled  with  green  pigment,  whilst  the  hepatic 
cells  contained  yellow  granules.  The  bile  pigment 
may  be  crystalline  (see  p.  go). 

Blood  pigments,  especially  the  iron  derivatives  of  the 
same,  are  observed  under  numerous  circumstances,  viz., 
in  pernicious  anaemia  (p.  89,  Fig.  33),  leucocythaemia, 
prolonged  fevers,  malaria,  tumours,  and  in  congestion  of 
the  liver.  The  administration  of  iron  (Quincke,  Nasse, 
Bistrow)  seems  to  cause  a  not  very  marked  accumula- 
tion of  iron  in  the  liver  cells.  Iron  pigmentation  is 
also  observed  in  cases  of  absorption  of  extravasated 
blood  and  in  purpura.  The  pigment  granules  are  of 
various  shades,  colourless  (Quincke),  brown  or  black; 
they  occur  in  the  liver  cells,  Kupffer's  star  cells  and  in 
the  connective  tissue  ;f  the  distribution  is  most  fre- 


*  Under  the  title  bacterial  necrosis  of  the  liver,  Hamilton,  Eberth, 
Schutz  and  others  describe  a  curious  necrosis  of  areas  of  hepatic 
tissue,  in  which  the  outlines  of  the  cells  are  retained  and  there  is 
no  suppuration  ;  micro-organisms  are  present. 

f  In  sections  of  a  liver  of  a  case  of  melanasmia  the  very  abun- 
dant black  pigment  was  not  in  the  liver  cells  but  free  in  cells  in  the 
capillaries  (compare  the  "golden  corpuscles"  of  the  nutmeg  liver). 
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quently  periportal.  In  argyria,  the  black  silver  salt 
may  pick  out  the  walls  of  the  hepatic  veins  and  of  some 
of  the  smaller  portal  vessels  (Frommann).  Hanot  and 
Schachmann  describe  several  cases  of  marked  pigmen- 
tary cirrhosis  accompanying  diabetes,  the  granules 
were  brown  and  the  cells  showed  marked  signs  of  de- 
generation. Lastly  attention  may  be  called  to  the  ap- 
parent fact  that  primary  melanotic  tumours  of  the 
liver  are  not  very  rare. 

Lardaceous  degeneration  of  the  vessels  is  described 
on  p.  84,  Fig.  31.  As  in  the  kidney  so  in  the  liver,  this 
change  may  be  associated  with  either  parenchymatous 
or  cirrhotic  changes.  It  may  be  met  with  in  the  scar 
tissue  of  syphilitic  lesions. 

Cirrhosis  or  interstitial  hepatitis. — There  are 
several  varieties  of  cirrhosis,  chief  of  which  are  the 
atrophic,  hypertrophic,  congestive,  and  the  cirrhosis 
of  so-called  "acute"  and  "subacute  red"  atrophy. 
The  changes  encountered  in  the  first  three  will 
be  described  forthwith  and  afterwards  the  results  of 
numerous  experiments  on  the  liver  will  be  given  with  a 
view  of  helping  to  elucidate  the  causes  of  the  cirrhotic 
and  parenchymatous  changes. 

Since  Charcot's  researches  on  the  liver,  it  has  been 
held  by  a  great  many  that  a  hypertrophic  cirrhosis  ac- 
companied by  jaundice,  but  without  ascites,  should  be 
separated  from  the  long  recognised  atrophic,  granular  or 
hobnailed  form,  which,  commonly  associated  with  excess 
in  alcohol,  has  for  chief  symptom  ascites.  The  former 
was  considered  by  Charcot  to  be  a  biliary  cirrhosis,  the 
latter  a  portal.  But  though  we  agree  with  Charcot  that 
cirrhosis  may  be  provoked  from  the  bile  ducts  or  from 
the  portal  vessels  respectively,  yet  it  cannot  be  said 
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that  sharp  clinical  or  anatomical  lines  exist  between 
the  two  forms. 

Atrophic  cirrhosis  (annular,  multilobular  and  extra- 
lobular)  is  very  frequently  associated  with  drink  and 
hence  the  names  drunkards'  or  gin   drinkers'  liver. 
It    may,   however,  occur  in   the   strictly  temperate 
and   in   young   children    (in    some   of  these  cases 
there  has  been  a  history  of  alcohol).     The  surface 
aspect  is  well  described  by  the  term  hob-nailed,  for  the 
granulations  are  large,  being  formed  of  one  or  more 
hepatic  lobules   circumscribed  by   dense  connective 
tissue.     A  slightly  magnified  section  is  well  repre- 
sented in  Fig.  104.     Dense  connective  tissue  over- 
growth  everywhere  follows  the  ramifications  of  the 
portal  canals  ;  larger  bands  surround  groups  of  lobules, 
whilst  smaller  ones  isolate  individual  ones  (multilobular, 
annular,  monolobular) ;  the  fibroid  process  may  here 
and  there  even  penetrate  between   the   cells.  The 
lobules  are  atrophied,  Fig.  104,  2  and  3,  and  the  cells 
at  the  periphery  especially  so,  where  in  addition  a  large 
number  have  completely  disappeared.    Fatty  and  pig- 
mentary changes  are  present.    The  connective  tissue 
as  represented  in  the  figure  is  dense  and  not  very  cor- 
puscular, the  majority  of  the  portal  and  many  of  the 
hepatic  vessels  are  obliterated,  a  few  bile  ducts  are 
scattered  about  and  are  distinguished  as  double  rows  of 
deeply  staining  nucleated  cells.     Examining  and  com- 
paring other  preparations  it  will  be  found  that  the 
appearances  vary  slightly.     There  is  usually  at  the 
spreading  edge  of  the  fibroid  overgrowth  the  usual 
small  round   celled   infiltration,  in   the  proliferative 
changes  of  which  many  of  the  hepatic  cells  share 
(whilst  others  atrophy)  ;  the  bile  ducts  appear  often 
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increased  in  number  and  they  are  certainly  changed  in 
appearance,  many  are  the  seat  of  marked  proliferation  ; 
the  portal  vessels  and  the  hepatic  arteries  and  some- 
times the  veins  become  gradually  involved  in,  and 
obliterated  by  connective  tissue,  at  the  same  time  there 
is  a  new  formation  of  vessels  and  dilatation  of  others. 
Injection  through  the  portal  vein  with  difficulty  reaches 
the  hepatic  vein.  The  result  of  this  obstruction  is  very 
frequently  dilatation  of  collateral  vessels,  increase  in 
size  of  the  spleen,  ascites  and  intestinal  haemorrhage. 
In  the  earlier  stages  of  atrophic  cirrhosis  the  liver  is 
enlarged  and  there  is  a  small  round  celled  infiltration 
around  the  portal  vessels. 

Hypertrophic  cirrhosis  (insular,  monolobular  and  both 
extra  and  intralobular).  In  a  typical  example  the  liver 
in  spite  of  extensive  cirrhosis  is  not  contracted  and  is 
frequently  larger  than  normal.  The  cirrhosis  spreads 
or  radiates  out  from  the  tissue  of  the  portal  canals  and 
does  not  tend  to  assume  the  lobule  encircling  form 
(annular)  of  the  atrophic  variety.  The  fibroid  process 
penetrates  into  the  lobules  ;  the  liver  cells  are  usually 
the  seat  of  pronounced  fatty  degeneration  and  the 
lobules  may  thereby  be  considerably  increased  in  size  ; 
at  the  periphery  destruction  and  atrophy  of  the  liver 
cells  may  be  observed  and  occasionally  what  by  some 
is  regarded  as  characteristic,  viz.,  a  tendency  of  the 
atrophied  peripheral  cells  to  arrange  themselves  into 
duct-like  columns.  The  fibrous  tissue  does  not  usually 
possess  the  dense  character  of  the  atrophic  form,  and 
it  has  been  compared  to  an  elephantiasis  of  connective 
tissue  ;  there  is  not  such  complete  obstruction  of  the 
portal  vessels,  injection  readily  reaching  the  hepatic 
veins ;  in  advanced  cases,  however,  very  many  of  the 
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vessels  are  obliterated  and  a  cavernous  nsevoid  dilata- 
tion and  new  formation  of  portal  and  hepatic  venules 
and  capillaries  is  frequently  seen  in  the  wide  bands 
of  connective  tissue.    What,  however,  has  been  most 
insisted    upon    is    a  new   formation    of  bile  ducts, 
more  marked  than   in   the   atrophic   variety.  The 
number  of  these  seems  to  depend  greatly  upon  the 
density  of  the  connective  tissue,  thus  in  loose  vascular 
and  corpuscular  tissue  like  that  met  with  in  hypertro- 
phic cirrhosis,  and  in  the  earlier  hypertrophied  forms 
of  atrophic  cirrhosis,  and  even  as  we  shall  see  in  many 
fo  rms  of  the  so-called  acute  yellow  atrophy,  the  amount 
of  duct-like  tissue  is  increased;  whilst  in  contracted 
forms  the  ducts  become  atrophied  and  many  disappear. 
Numerous  views  have  been  held  as  regards  their  origin, 
we  consider  them  as  modified  from  the  pre-existing 
hepatic  and  duct  tissue.     Apart  from  the  abundance  of 
bile  ducts,  proliferation  of  the  duct  cells  takes  place, 
as  in  the  other  forms  of  cirrhosis,  and  leads  to  glandular 
accumulation  of  cells  and  often  to  adeno-papillomatous 
and  cystic  formations.* 

A  fibrosis  spreading  from  thickened  hepatic  veins  has 
been  observed  in  some  cases  (Sabourin).  And  in  very 
chronic  cases  of  obstruction  to  the  venous  outflow  from 
the  liver  (in  cardiac  and  pulmonary  diseases)  a  gradual 
infiltrating  pericellular  fibrosis  may  proceed  from  the 
hepatic  veins  and  capillaries ;  the  latter  are  greatly 
dilated,  and  on  section  the  liver  has  a  red  congested 
appearance  ;  it  is  tough,  enlarged  and  heavy  or  small 

•  It  will  have  been  observed  how  often  atrophic  and  destructive 
changes  of  the  large  secreting  gland  cells  is  accompanied  by  per- 
sistence  and  even  proliferative  changes  in  the  duct  cells  (compare 
especially  kidney).    There  is  a  marked  difference  of  resistence. 


Fig.  105.    CONGESTED  LIYER. 
(Nutmeg  liver). 

1.  Hepatic  vein  and  surrounding  congestion  (the  lighter  stained  tissue). 
2  &  3.    Sections  of  portal  vessels  and  remains  of  hepatic  parenchyma 
around  (darkly  stained  portion), 

Obj.  1  in.  .Logwood). 


3 


Fig.  100.    CONGESTED  LIVEK. 
(More  highly  magnified). 

1.  Atrophying  liver  cells,  in  some  places  reduced  to  shreds. 

2.  Widely  dilated  capillaries. 

3.  Hepatic  vein 


Obj.  J  in.  tlicgwond^. 


CONGESTIVE  CIRRHOSIS. 


287 


(red  atrophy)  and  is  a  fibroid  form  of  the  "nutmeg 
liver"  represented  in  Figs.  105  and  106  and  which 
more  commonly  follows  cardiac  obstruction. 

The  "  nutmeg  liver,"  cyanotic  atrophy.  In  this  form 
the  increased  pressure  in  the  hepatic  vein  leads  to  dila- 
tation of  its  branches  and  capillaries  throughout  the 
liver.  A  sponge-work  of  dilated  capillaries  is  formed 
in  the  centre  of  the  lobules,  which  fusing  form  wider 
areas ;  the  deep  red  mottling  which  this  produces 
contrasts  in  the  recent  state  with  the  lighter  tinted 
peripheral  portions  of  the  hepatic  lobules  and  the  ap- 
pearance of  a  nutmeg  in  section  is  accurately  simulated. 
This  is  well  seen  in  Fig.  105,  but  the  colours  are  re- 
versed, for  in  logwood-treated  sections  the  hepatic  cells 
are  stained  darkly,  whilst  the  blood  remains  colourless. 
In  Fig.  106  the  changes  wrought  by  the  engorged 
capillaries  are  illustrated.  (1)  is  the  central  hepatic  vein, 
surrounded  by  a  meshwork  of  enormously  distended 
capillaries  (2) .  Around  the  vein  the  liver  cells  have  com- 
pletely disappeared,  further  away  they  are  represented 
by  compressed  trabecular  and  even  at  the  periphery  the 
cells  are  considerably  atrophied ;  they  are  in  addition 
fatty  and  pigmented.  In  the  distended  capillaries  there 
are  numerous  golden  pigmented  corpuscles.  There  is 
no  fibroid  overgrowth,  but  as  mentioned  above  this  may 
occur;  the  capsule  may  greatly  thicken.  Pulsation 
during  life  is  often  a  marked  phenomenon. 

Ligature  of  the  hepatic  artery,  i.e.,  the  nutrient 
artery  of  the  liver  which  supplies  Glisson's  capsule 
and  the  vasa  of  the  portal  and  hepatic  veins,  is  not 
in  the  larger  animals  followed  by  necrosis.  This  is 
due  to  the  abundance  of  collateral  arteries  ;  but  where 
as  in  the  rabbit  they  are  not  so  numerous,  typical 
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necrosis  may  be  produced  (Cohnheim  and  Litten). 
Infarction  as  mentioned  in  a  previous  chapter  is  diffi- 
cult to  produce  and  can  only  be  brought  about  under 
special  circumstances  (experiments  of  Wooldridge, 
Rattone  and  Mondino). 

Occlusion  of  the  portal  vein  slowly  brought  about, 
experimentally  or  naturally,  seems  to  have  little  effect. 
Osier  examined  an  interesting  case  in  which  the  portal 
must  have  been  long  obstructed,  yet  there  was  no 
fibrous  overgrowth  nor  ascites  ;  the  liver  was  shrunken, 
the  spleen  enlarged,  collateral  veins  dilated  and  there 
was  haematemesis.     Goodhart*  in  summing  up  the 
large  experience  of  13  cases  of  portal  obstruction,  says 
there  is  little  evidence  of  cirrhosis  and  that  if  any  sym- 
ptoms at  all  exist  they  are  ascites,  intestinal  hemor- 
rhage, extreme  congestion  and  inflammation  of  some 
part  of  the  small  intestine  or  colon,  or  enlargement  of 
the  spleen.     In  one  of  his  cases  the  liver  was  traversed 
by  large  fibrous  bands  and  was  in  consequence  lobu- 
lated,  but  there  was  no  minute  fibrosis.     Some  ob- 
servers, however,  describe  cirrhosis  (S.  West,  Litten) 
and  it  has  been   recorded   after  slow  experimental 
thrombosis  (Solowieff).    The  evidence  on  the  whole 
shows  that  occlusion  pure  and  simple  of  the  portal  vein 
is  not  followed  by  widespread  cirrhosis.     Rapid  occlu- 
sion may  cause  cloudy  swelling  and  necrosis,  embolism 
of  the  portal  branches,  little  effect.    In  some  forms  of 
syphilitic  livers  a  most  pronounced  overgrowth  of  the 
intima  of  the  portal  veins  and  hepatic  arteries,  often 
leading  to  complete  occlusion,  may  be  seen  ;  the  re- 
sult in  a  case  which  I  observed  was  local  and  limited 

•  Goodhart.     « Pathology  of  Liver"  in  Sydenham  Society's 

Atlas  0/  Pathology. 
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to  a  fibrous  overgrowth.  Attention  is  not  often  called 
to  occlusion  of  the  branches  of  the  hepatic  vein  ; 
Sabourin,  as  already  mentioned,  has  described  a  fatty 
hypertrophic  cirrhosis  unattended  by  jaundice  or  ascites, 
in  which  the  veins  were  remarkably  thickened  and  in 
some  cases  blocked,  and  from  which  a  cirrhosis  ex- 
tended. 

Obstruction  of  the  Bile  Ducts. — Partial  or  com- 
plete obliteration  of  the  main  duct  or  of  a  branch 
is  frequent.     Congenital  obstruction  seems  often  to 
occur  in  syphilitic   infants   (Goodhart,  Lomer)  and 
therefore  the   changes   found    must   not   wholly  be 
attributed  to  the  occlusion  of  the  duct.     The  changes 
observed  include  atrophy  of  the  liver,  although  hyper- 
trophy is  occasionally  found  ;  formation  of  cysts  (usu- 
ally filled  with  mucus)  ;  fibroid  changes,  the  liver  being 
described  sometimes  as  cartilaginous  or  leather-like  ; 
shrivelling  with  no  marked  cirrhosis.     Goodhart  goes 
against  the  view  that  general  cirrhosis  follows  obstruc- 
tion of  the  bile  duct  and  mentions  a  case  in  which  a 
child  which  lived  seven  months  with  an  occluded  duct 
showed  no  cirrhosis.    It  is  rare  to  find  obstruction  from 
tumours  and  gall-stones  in  later  life  giving  rise  to  a 
fibrosis  comparable  to  those  described  in  the  com- 
mencement of  this  chapter.    When  a  large  division 
only  of  the  bile  duct  has  been  occluded,  the  region 
drained  by  it  has  been  found  cystic,  fibroid  and  atro- 
phied—the remainder  of  the  liver  frequently  hyper-, 
trophied.     Raynaud   and   Sabourin   mention  a  very 
instructive  case  of  obstruction  ;  the  large,  many  of  the 
smaller  ducts  and  Luschka's  glands  were  dilated,  the 
former  enormously ;  there  was  an  overgrowth  of  hya- 
line fibroid  tissue  around  the  ducts,  which  involved  the 
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portal  and  hepatic  vessels  and  ramified  in  bands  over 
the  liver ;  there  was  thus  a  lobulated  cirrhosis  but  no 
perilobular  or  interstitial  change  and  the  liver  substance 
appeared  only  to  suffer  from  the  compression  effects  of 

the  cystic  ducts. 

Ligature  of  the  bile  duct  has  been  performed  on  a 
very  large  scale  but  the  results  are  somewhat  conflict- 
ing. Charcot  and  Gombault  in  well  known  experi- 
ments obtained  a  rapid  pericanalicular  cirrhosis,  ap- 
parent increase  and  dilatation  of  the  bile  ducts  and 
hypertrophy  of  the  liver.  It  was  from  these  experi- 
ments that  they  concluded  that  hypertrophic  cirrhosis 
was  of  biliary  origin.  But  it  is  evident  just  as  in  the 
case  of  their  kidney  experiments,  p.  264,  that  micro-or- 
ganisms were  present,  so  that  part  of  the  connective 
tissue  and  biliary  proliferative  changes  might  have 
been  of  the  nature  of  an  inflammatory  reaction  excited 
by  the  microbes.  Other  observers  (Blauvelt,  Litten, 
&c.)  have  either  obtained  negative  results  or  only  slight 
fibrosis,  when  working  antiseptically.  Litten  produced 
a  cirrhosis  by  the  application  of  croton  oil  to  the  duct 
without  ligature.  Other  observers  again  incline  to 
Charcot's  view  having  induced  a  more  considerable 
connective  tissue  overgrowth.*  In  addition  to  the 
fibroid  changes,  parenchymatous  degeneration,  diffuse 
or  local,  is  described  in  many  of  the  cases.  As  causes 
of  the  above  cirrhosis  are  given  the  mechanical  effects 
of  the  pressure  of  the  dilated  ducts,  but  more  especially 
the  irritation  of  the  retained  secretion ;  this  latter  factor, 
however,  cannot  be  very  potent  as  the  bile  rapidly  tends 

*  Amongst  additional  observers  on  the  effects  of  ligature  of  the 
•duct,  may  be  mentioned  Wyss,  Leyden,  Mayer,  Wickham  Legg, 
Brieger,  Foa  and  Salvioli,  Beloussow,  Cohnheim. 
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to  disappear  from  ducts  occluded  naturally  or  experi- 
mentally ;  and  all  experience  tends  to  show  that  the 
pressure  of  dilated  ducts  simply  produces  atrophy 
and  destruction  of  the  cells  immediately  around 
them,  the  place  of  which  is  then  filled  by  connective 
tissue,  and  that  there  is  no  general  fibroid  overgrowth. 
In  view  of  the  evidence,  however,  it  cannot  be  denied 
that  cirrhosis  is  produced  by  ligature  of  the  bile 
•duct.* 

There  is  no  uncertainty  about  the  cirrhosis  which  is 
produced  when  in  addition  to  obstruction  of  the  bile 
ducts  there  is  an  active  irritant  in  them.  Examples 
are  furnished  by  the  zooparasitical  cirrhoses.  The 
parasites  to  which  particular  attention  in  this  respect 
have  been  directed  are  Psorosperms  (Nicati  and 
Richaud),  Distoma  campanulatum  in  dog  (Zwaar- 
demaker),  other  Distoma  in  sheep  and  oxen  (Virchow, 
producing  a  choleporitis  with  periporitis)  ;  I  have  my- 
self observed  marked  cases  in  Flemish  sheep.  The 
effects  produced  may  be  thus  summed  up.  The  livers 
are  usually  enlarged  and  ascites  may  be  present.  The 
cirrhosis  is  well  marked,  insular  and  radiating,  or  more 
typically  perilobular  and  starting  around  the  bile  ducts. 
The  connective  tissue  is  very  cellular,  both  diffuse  and 
focal  collections  of  small  round  cells  being  abundant ; 
the  vessels  become  involved  and  obliterated  by  the 
overgrowth.  The  bile  ducts  appear  increased  in  num- 
ber, many  are  dilated  and  there  is  epithelial  prolifera- 
tion ;  in  some  places  adeno-papillomatous  and  cystic 

*  Icterus  neonatorum. -Birch  Hirschfeld  attributed  the  jaundice  to 
cedematous  swelling  of  the  connective  tissue  of  Glisson's  capsule 
and  consequent  pressure  on  the  bile  ducts.    In  this  disease  a  bili- 
rubin infarct  in  the  kidney  may  be  observed. 
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growths  are  formed;  Luschka's  glands  may  show 
similar  changes  and  many  of  the  liver  cells  may  share 
largely  in  the  proliferative  processes. 

In  the  portal  vessels  Distoma  haematobium  (Bilharz) 
may  excite  a  periportal  cirrhosis  (Kartulis)  and  Echino- 
cocci  whether  present  in  the  vessels  or  lymphatics  may 
also  give  rise  to  widespread  cirrhosis. 

The  results  of  the  administration  of  certain  toxic 
agents  are  interesting.     Alcohol  has  naturally  been 
largely  used  with  a  view  of  elucidating  the  share  it  may 
take  in  producing  the  familiar  "  alcoholic  cirrhosis.'* 
Kahlden,  one  of  the  latest  observers,  was  unable  after 
the  prolonged  administration  of  the  drug  to  observe 
any  cirrhosis  ;  fatty  degeneration  of  the  liver  cells  and 
of  Kupffer's  star  cells  were  the  noticeable  alterations. 
Straus  and  Blocq  even  after  one  year  obtained  only 
slight  connective  tissue  overgrowth,  so  likewise  Dujardin, 
Beaumetz  and  Aucige  and  Afanassijew.     The  chief 
changes  which  phosphorus  produces  are  parenchymatous, 
and  include  cloudy  swelling,  fatty,  granular  and  necrotic 
changes  and  vacuolation.     Wegner  (V.  A.,  55)  has 
figured  a  perfect  example  of  a  granular  cirrhosis,  but 
no  observer  since  seems  to  have  obtained  such  a  strik- 
ing result,  although  new  formation  of  bile  ducts  and 
interstitial  overgrowth  and  small  round  celled  infiltra- 
tion  is   mentioned    (Kronig,   Aufrecht,  Ackermann, 
Ziegler  and  Obolensky).     It  is  really  very  doubtful 
therefore  whether  either  alcohol  or  phosphorus,  per  se, 
can  excite  an  extensive  cirrhosis  ;  and  it  must  not  be 
forgotten  that  the  administration  by  the  mouth  of  drugs 
like  these  to  the  lower  animals  excites  intestinal  inflam- 
matory changes,  which  may  not  perhaps  be  without 
effect  on  the  liver.    To  this  little  examined  point  atten- 
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tion  will  be  directed  further  on  under  the  changes  ob- 
served in  the  liver  in  cases  of  intestinal  inflammation 
and  peritonitis. 

In  man  the  liver  in  phosphorus  poisoning  is  usually 
large,  lemon  yellow  or  of  a  pale  ochrey  tint.  There  is 
extreme  parenchymatous  degeneration,  the  liver  cells 
being  represented  by  oil  globules  and  a  network  of  pro- 
toplasm ;  a  large  number  of  the  nuclei  may  disappear ; 
there  is  usually  some  small  round  celled  infiltration  in 
the  portal  canals,  and  there  is  evidence  to  show  that 
this  as  well  as  some  connective  tissue  overgrowth  may 
be  still  more  marked  in  chronic  cases.  It  has  been 
maintained  that  both  the  liver,  with  the  intense  paren- 
chymatous changes,  as  well  as  that  showing  fibroid 
overgrowth  is  similar  to  the  livers  of  "acute  yellow 
atrophy"  in  which  both  a  parenchymatous  and  an  in- 
terstitial form  may  occur.  Most  evidence,  however, 
seems  to  show  that  this  is  not  the  case  at  least  for 
the  second  form. 

"  Acute  Yellow  Atrophy." — This  is  a  curious 
atrophic  condition  of  the  liver  which  is  usually  associ- 
ated with  jaundice  and  coma.  The  name,  however,  is 
not  accurate  for  in  a  large  number  of  cases  the  majority 
of  the  liver  tissue  has  a  red  colour  and  the  process  is 
not  acute.  The  term  red  atrophy  has  been  given  to  it ; 
but  this  term  has  now  been  used  too  loosely  to  be  ap- 
plicable. As  above  mentioned  it  appears  possible  to 
distinguish  two  types.  In  one  there  is  a  profound  de- 
generation of  the  liver  cells  without  marked  interstitial 
changes  ;  the  cells  may  be  smaller  than  normal, 
finely  granular  or  net-like  and  may  contain  numerous 
minute  oil  globules,  the  nuclei  may  not  stain.  In  the 
other  variety,  which  is  the  one  usually  figured,  there  is 


294  AC UTE  YELL O  W  A TR OPHY. 

a  very  abundant  small  round  celled  infiltration  and  con- 
nective tissue  overgrowth  side  by  side  with  areas  of 
liver  parenchyma  in  various  stages  of  degeneration. 
To  the  former  is  due  the  red  colour,  to  the  latter  the 
yellow.    The  yellow  or  golden  areas  may  be  mere 
specks  or  they  may  constitute  a  large  proportion  of  the 
liver  and  on  section  stand  out  prominently  from  the  red 
tissue ;  the  hepatic  cells  of  which  they  are  composed 
may  be  swollen,  atrophied,  fatty  or  in  process  of  pro- 
liferation, a  large  number  disappear  and  are  repre- 
sented by  pigment ;  there  may  be  some  pericellular 
fibrosis.    The  red  tissue  may  be  compared  to  very 
vascular  and  cellular  granulation  tissue  ;  in  it  the  liver 
cells  have  for  the  most  part  disappeared  and  are  repre- 
sented by  detritus  and  pigment.     The  portal  canals 
are  the  seat  of  an  abundant  small  round  celled  growth 
and  the  fibrotic  process  appears  to  start  here.  The 
large  vessels  tend  to  become  occluded,  new  ones  are 
formed  and  the  capillaries  generally  are  distended  with 
blood.    The  bile  ducts  are  very  often  dilated,  may  even 
show  an  increase  in  number  and  their  epithelium  may 
here  and  there  be  in  process  of  active  proliferation.  It 
will  be  thus  gathered  that  the  red  tissue  is  the  seat  of 
active  progressive  changes  and  that  it  tends  to  replace 
the  yellow  parenchyma.     Goodhart  states  that  "  acute 
yellow  atrophy  "  may  appear  in  an  already  fibroid  liver 
or  that  the  process  may  be  limited  to  one  portion. 
Leucin,  tyrosin,  fat  crystals,  but  especially  micro-organ- 
isms are  described  as  often  present.     The  presence  of 
microbes  has  suggested  a  mycotic  origin,  and  this  is  in 
some  cases  supported  by  the  occurrence  of  atrophy  in 
septic  infective  diseases.    The  likeness  of  many  of  the 
changes  to  those  encountered  in  some  forms  of  surgical 
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kidney  (diffuse  interstitial),  is  perhaps  worthy  of 
note.* 

Cirrhotic  and  other  changes  observed  in  the 

LIVER  IN  CASES   OF  PERITONITIS   AND    INFLAMMATION  OF 

the  alimentary  tract.— Goodhart,  Sabourin  and 
Brieger  have  recorded  cases  of  marked  cirrhosis  in 
tubercular  peritonitis.  Handford  has  described  inter- 
stitial hepatitis  in  enteric  fever  and  lays  stress  upon 
interstitial  changes  in  inflammation  of  the  alimentary 
canal.  It  is  a  long  known  observation  that  suppurative 
inflammation  of  the  alimentary  tract  is  very  often  ac- 
companied by  abscess  formation  in  the  liver.  The 
abscesses  are  especially  common  in  dysentery ;  they 
may  be  small  and  numerous  or  large  and  in  chronic 
cases  they  may  lead  to  spreading  fibroid  changes  in  the 
liver.  The  suppuration  is  most  probably  of  mycotic 
origin  and  due  to  metastasis  from  the  intestine.  Not 
only,  however,  do  micro-organisms  reach  the  liver  from 
the  intestine  by  the  vessels,  bile  duct  and  lymphatics, 
but  the  ova  and  larvae  of  the  animal  parasites  appear  to 
find  their  way  to  the  liver  by  the  same  means  ;  thus 
Echinococcus  multilocularis  has  been  described  forming 
chains  in  the  capsule  of  the  liver  (in  the  lymphatics 
probably)  and  in  the  lymphatic  glands  at  the  portal 
fissure.  From  the  foregoing  account  it  may  therefore 
be  assumed  with  some  probability  that  inflammation  of 
the  intestines  and  peritoneum  may  react  on  the  liver 
through  the  medium  of  the  lymphatic  and  vascular  sys- 
tems. 

0  Amongst  the  general  tissue  changes  often  associated  with 
acute  atrophy  may  be  mentioned,  acute  desquamative  nephritis;  ex- 
treme fatly  degeneration  of  cardiac  and  perhaps  other  muscles,  hemor- 
rhages. 
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Perihepatitis. — Localised  thickening  of  the  capsule 
with  fibrous  extension  into  the  liver  substance  may  be 
produced  by  mechanical  pressure.  Where  the  capsule 
is  uniformly  thickened,  the  increase  may  be  due  to 
hyperplasia  of  the  serous  reflection  or  of  Glisson's  cap- 
sules, or  of  both.  The  thickening  has  been  described 
forming  an  almost  rigid  tunic  to  the  liver.  In  the 
thickened  capsule  nasvoid  and  adenomatous  growths 
may  sometimes  be  encountered. 

Syphilitic  cirrhosis,  Tubercular  disease,  changes 
in  the  acute  infective  diseases  and  in  cachexias, 
in  Rickets,  Diabetes  and  Eclampsia. 

Syphilitic  cirrhosis  has  been  described  on  pp.  122,  123 
and  124,  and  illustrated  by  Figs.  42-45.  A  pericellular 
cirrhosis  is  especially  obvious  in  Fig.  45.  Attention 
has  already  been  called  (p.  288)  to  the  marked  over- 
growth of  the  intima  of  the  portal  veins  and  hepatic 
arteries  in  some  cases.  Increase  and  dilatation  of  the 
bile  ducts  may  also  be  observed.  In  Rickets  a  very  de- 
finite hyperplasia  and  small  round  celled  infiltration  of 
the  perilobular  tissue  has  been  described  in  the  usually 
enlarged  livers.  In  Diabetes  hyperplasia  and  hyper- 
trophy of  the  liver  cells,  increased  glycogen,  fibrosis 
and  pigmentation  are  amongst  some  of  the  changes 
observed  in  different  cases.  In  cachectic  and  senile 
states,  parenchymatous  degeneration  and  some  inter- 
stitial change  are  common.  In  the  acute  specifics  (scar- 
let fever,  Klein),  cloudy  swelling,  fatty  degeneration 
and  acute  interstitial  changes  may  be  encountered.  In 
eclampsia  extensive  hyaline  thrombosis  of  the  portal 
vessels  and  areas  of  hemorrhagic  and  anaemic  necrosis 
are  described  (Schmorl).  In  tuberculosis  of  the  liver 
both  the  miliary  or  crude  forms  occur. 
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Diseases  of  the  gall  bladder  and  bile  ducts  and 
tumours  of  the  liver. 

Ulcerative  and  catarrhal  conditions  of  the  gall  blad- 
der and  bile  ducts  are  frequently  occasioned  by  the 
presence  of  stones  and  parasites.  As  a  result  of  cho- 
lelithiasis the  wall  of  the  gall  bladder  may  become 
thinned  or  the  muscular  coat  hypertrophied.  Of  more 
importance  are  the  warty,  polypoid,  villous  and  can- 
cerous conditions  of  the  neck  of  the  gall  bladder  and 
large  ducts,  which  in  the  great  majority  of  cases  are 
associated  with  the  presence  of  stones.*  We  have 
already  noted  cystic  and  proliferative  changes  in 
Luschka's  glands  and  adeno-papillomatous  and  cystic 
conditions  of  the  larger  ducts  in  the  case  of  animal 
parasites,  or  indeed  in  chronic  fibroid  processes  gene- 
rally. Apart  from  chronic  imflammatory  hyperplasia 
an  acinous  and  duct-like  growth  may  occupy  the  place 
of  the  smaller  bile  ducts  ;  or  a  more  atypical  scirrhus- 
like  growth  may  extend  along  the  portal  canals  and  be 
accompanied  by  extensive  dense  fibroid  overgrowth  and 
contraction.  A  malignant  growth  of  a  scirrhoid  or 
encephaloid  type  may  start  from  the  neck  of  the  gall 
bladder,  infiltrate  the  surrounding  tissue  and  give  rise 
to  numerous  secondary  growths  throughout  the  liver ; 
many  of  the  large  vessels  may  become  blocked  or  their 
lumina  occupied  by  the  malignant  polypi.  Several 
varieties  of  primary  tumours  occur  in  the  liver  paren- 
chyma without  our  being  able  to  trace  them  to  bile 
ducts.  Many  of  them  appear  to  be  congenital,  though 
they  do  not  often  reach  a  large  size  ;  they  are  very 
frequently  multiple  and  encapsuled. 

0  Wilks  and  Moxon  described  what  are  probably  congenital 
myxomyomatous  growths  in  the  common  bile  duct  of  a  child. 
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Detached  portions  of  liver  tissue  {hepatic  rests) ,  often 
very  numerous,  are  not  infrequently  encountered  in  the 
peritoneal  folds  supporting  the  liver  and  in  the  portal 
fissure  (Gruber,  Wagner  and  others)  ;  they  may  be  a 
possible  source  of  cysts  and  tumours.     In  the  liver 
itself  multiple  hyperplastic  tumours  have  been  observed 
consisting  of  what  appeared  to  be  encapsuled  groups 
of  liver  cells  (Friedreich  and  other  observers  since). 
As  attention  has  been  drawn  to  the  presence  of  a  supra- 
renal rest  embedded  in  the  under  surface  of  the  liver, 
it  is  possible  that  similar  tumours  may  have  been 
mistaken  for  adenomata  in  some  cases  (compare  kid- 
ney).    Small  fibro-adenomata  consisting  of  cylinders 
lined  by  cubical  epithelium  and  embedded  in  fibrous 
tissue  occur,  and  occasionally  larger  adenomatous  for- 
mations ;  some  may  give  rise  to  secondary  growths 
(malignant  adenomata) .    The  acini  may  be  solid  and 
scirrhus-like,  or  they  may  consist  of  large  cells  and 
resemble  the  acini  of  the  pancreas.    Pigmented  glan- 
dular epitheliomata  are  described.    A  peculiar  myxo- 
matous  softening  is  not  unrarely  observed  both  in 
connection  with  primary  and  secondary  growths. 

Bollinger  describes  an  interesting  case  of  what  he 
regards  as  an  endophlebitis  of  the  portal  vessels  in  the 
horse,  in  which  the  intima  was  the  seat  of  a  papillo- 
matous formation.  He  observed  a  similar  condition  in 
his  endarteritis  verminosa  in  horses. 

Cavernous  and  angio-sarcomatous  tumours  are  of 
very  frequent  occurrence  (pp.  131  and  169). 


PANCREAS. 


Pancreas. 

The  pancreas  may  be  the  seat  of  parenchymatous 
changes,  of  which  fatty  necrosis  and  atrophy  are  impor- 
tant ;  the  place  of  the  atrophied  cells  is  usually  filled 
by  fatty  and  fibrous  tissue. 

A  cute  and  chronic  interstitial  changes  maybe  secon- 
dary to  inflammatory  changes  in  the  peritoneum,  bile 
duct,  or  to  concretions  in  the  pancreatic  ducts.  In 
acute  pancreatitis  haemorrhages  and  suppuration  may 
be  observed,  as  well  as  necrosis  of  the  surrounding 
fatty  tissue.  In  chronic  pancreatitis  cirrhosis  is  in 
some  cases  very  marked  and  may  be  associated  with 
cystic  and  adenomatous  changes.  Cysts  may  be  found 
isolated  in  the  substance  of  the  pancreas  ;  more  fre- 
quently, however,  the  ducts  are  the  seat  of  cystic  dila- 
tation (ranulse)  owing  to  occlusion  of  the  main  duct  by 
calculi  (calcium  phosphate  and  carbonate)  or  para- 
sites. Malignant  tumours  of  the  pancreas  are  not 
rare  ;  they  are  mostly  of  the  scirrhoid  and  encephaloid 
types  ;  they  may  arise  from  the  ducts  and  be  asso- 
ciated with  concretions.  Adjacent  organs,  as  the 
stomach,  intestines,  liver,  spleen,  and  semilunar  gan- 
glia may  be  involved  by  the  growth.  The  pancreatic 
duct  may  be  occluded  and  fatty  stools  result  (Bowditch). 
Blocking  of  the  bile  duct  (accompanied  by  jaundice) 
and  of  the  portal  vein  also  not  infrequently  hap- 
pens. 

Much  interest  is  attached  to  the  various  pathological 
changes  in  the  pancreas,  both  on  account  of  their  being 
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often  present  in  cases  of  Diabetes  and  because  extirpa- 
tion in  animals  may  lead  to  glycosuria.* 

Like  so  many  other  organs  the  pancreas  furnishes 
examples  of  accessory  glands  or  rests  ;  thus  small  tu- 
mours resembling  the  pancreas  in  structure  have  been 
found  (Klob,  Zenker)  in  the  walls  of  the  stomach, 
duodenum,  jejunum  (upper  part),  and  even  it  is  stated 
54  cm.  above  the  ileo-cascal  valve.  They  usually  lie 
between  the  serous  and  muscular  coats,  but  may  ap- 
pear in  the  submucosa. 


Peritoneum. 

Acute  peritonitis  is  very  frequently  secondary  to  acute 
inflammation  of  the  intestines,  stomach,  genito-urinary 
organs,  pleura,  pericardium  and  other  viscera.  The 
inflammation  may  be  dry,  serous  or  purulent,  and  may 
lead  to  the  formation  of  adhesions  and  bands.  The 
adhesions  are  caused,  as  in  the  case  of  the  pleura  and 
pericardium  by  union  of  fibrin-covered  surfaces.  If  the 
adhesion  takes  place  between  the  more  fixed  organs  as 
between  the  liver  and  diaphragm,  a  firm  compact  union 
is  effected,  as  in  pleurisy,  by  the  formation  of  new  con- 
nective tissue  and  vessels.  If  the  parts  are  more 
moveable,  as  opposed  surfaces  of  intestine  or  coils  of 
intestine  with  other  viscera,  a  condition  already  noted 
in  pericarditis  (Chap.  II.,  see  also  p.  215)  is  still  more 
exaggerated;  the  adhesions  become  drawn  out  and 
oftentimes  form  bands  of  considerable  length.  The 

»  Much  depends  upon  the  completeness  of  the  extirpation-a 
difficult  task  in  the  lower  animals.  Old  observations  date  from 
CI.  Bernard,  recent  ones  have  been  made  by  Minkowsky  and 
Mehring. 
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bands  are  covered  by  a  reflection  of  epithelium  and 
are  penetrated  by  vascular  fibrous  tissue  which  are  all 
derived  from  the  peritoneum.  Sometimes  a  loculated, 
cavernous  or  even  cystic  condition  is  produced  by  the 
numerous  adhesions  between  the  viscera;  the  spaces 
are  lined  by  serous  epithelium  as  in  similar  cases  in 
pleurisy  and  pericarditis. 

Chronic  peritonitis  may  supervene  upon  the  acute,  or 
be  caused  by  tubercular  and  malignant  disease  of  the 
peritoneum — tubercular  and  malignant  peritonitis.  It 
may  be  associated  with  a  cirrhosis  of  the  liver,  or  as 
mentioned  in  the  preceding  pages  the  peritonitis  may 
be  limited  to  the  capsule  of  the  liver  (perihepatitis)  ;* 
similar  localised  inflammation  may  occur  around  other 
viscera  as  the  uterus  (perimetritis),  and  the  caecum  and 
vermiform  appendix  (perityphlitis).  As  the  result  of 
the  chronic  inflammation  the  peritoneum  becomes  the 
seat  of  a  small  round  celled  infiltration  and  of  prolifera- 
tion of  the  connective  tissue,  vascular  and  epithelial 
elements.  The  serous  cells  may  become  cubical  (com- 
pare pleurisy  and  pericarditis)  or  stratified,  when  they 
closely  resemble  in  section  the  epithelium  in  figure  98. 
The  connective  tissue  hyperplasia  results  in  scar  tissue 
and  the  most  remarkable  effects  of  chronic  peritonitis 
are  produced  by  its  contraction.  The  intestines  may 
become  firmly  bound  down  by  a  thickened  contracted 
mesentery  and  constrictions  may  even  occur ;  the 
uterus  may  become  bent  and  displaced  by  the  con- 
traction of  its  folds.  The  appearance  of  the  omentum 
in  general  chronic  peritonitis  is  very  characteristic,  it 
becomes  contracted  to  a  thick  rigid  band  consisting 

0  Or  there  may  be  general  thickening-  and  induration  of  the 
peritoneum  with  thickening-  of  the  capsules  of  the  liver  and  spleen. 
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of  dense  fibrous  tissue  and  atrophying  fat  cells.  In 
chronic  tubercular  peritonitis  the  innumerable  miliary  foci 
of  inflammation  lead  to  an  abundant  vascular  and  con- 
nective tissue  growth  ;  the  omentum  becomes  infiltrated 
by  tubercular  tissue  and  assumes  its  characteristic 
shape  and  bands  and  adhesions  are  formed;  the  mesen- 
teric glands  may  become  infected  or  the  infection  may 
spread  to  the  pleura  and  pericardium.     In  malignant 
peritonitis,  miliary  cancerous  foci,  or  in  some  cases 
(colloid)  a  diffuse  cancerous  lining,  lead  to  adhesions 
and  contractions  and  a  rigid  contracted  omentum,  con- 
sisting of  a  dense  fibrous  stroma  and  of  the  infiltrating 
growth.* 

Ascites  commonly  accompanies  the  peritonitis.  In 
some  interesting  cases  the  fluid  has  been  chylous  and 
milk-like.  In  these  latter  cases  there  may  or  may  not 
be  a  slight  amount  of  pus  present.  Reichenbach  men- 
tions two  cases  of  chylous  ascites,  in  both  of  which  there 
was  lymphadenoid  disease,  in  one  case  the  mesenteric 
glands  being  affected.  Recently  Renvers  and  Witla 
have  described  cases  in  which  the  upper  portion  of  the 
thoracic  duct  was  obstructed,  the  lower  portion  vari- 
cose ;  in  Renvers'  case  the  liver  was  cirrhotic,  in 
Witla's  there  was  tubercular  peritonitis  and  a  perfora- 
tion of  the  duct.  Straus  records  a  very  interesting 
case  associated  with  malignant  peritonitis  and  two 
minute  perforations  in  dilated  chyle  ducts  ;  there  were 
in  addition  chylous  extravasations  beneath  the  serosa 

*  In  addition  to  the  above  forms  Pye-Smith  has  described  an 
cedematous  condition  of  the  peritoneum,  pleura  and  pericardium 
The  injection  of  tubercular  virus  into  the  peritoneum  may  cause 
a  villous  formation,  and  often  the  omentum  is  converted  into  a  solid 
mass  resembling  a  caseating  lymph  gland  (Fox,  ref.). 
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of  the  intestines.  Quincke  had  an  almost  similar  case. 
Filarial  have  been  mentioned  as  another  cause  of  chy- 
lous ascites.  In  many  cases  there  is  an  associated 
chylous  pleurisy. 

Tumours  of  the  peritoneum. — The  tumours  of  the  peri- 
toneum are  in  general  characterised  by  their  miliary 
or  spreading  tendencies  and  the  proneness  with  which 
they  infect  the  pleural  and  pericardial  cavities,  passing 
readily,  as  in  the  case  of  micro-organisms,  by  the  lym- 
phatics. 

In  chronic  peritonitis  numerous  small  fibroid  papillae 
may  be  found  scattered  on  the  peritoneum  ;  they  ap- 
pear to  be  similar  to  those  often  found  on  the  liver  and 
spleen.  On  p.  168  a  few  remarks  were  offered  about 
the  primary  endotheliomata  and  nothing  now  remains 
to  be  added.  Miliary  lymphadenomata  are  not  rare 
(p.  230),  they  probably  originate  in  the  lymphoid  col- 
lections in  the  peritoneum.  Of  still  more  frequent  oc- 
currence are  the  miliary  growths  secondary  to  ovarian, 
gastric,  intestinal  and  other  tumours.  The  growths 
are  usually  small,  discrete  and  papillomatous  or  cauli- 
flower-like ;  they  may,  however,  be  scirrhoid  and  occa- 
sionally the  peritoneum  becomes  lined  by  a  thick  coat 
of  colloid  cancer*  The  omentum  is  in  all  cases 
early  affected,  infiltrated  by  the  tumours  and  con- 
tracted, or  in  the  case  of  colloid  disease  converted 
into  a  huge  band  of  the  same.f  As  mentioned  on 
p.  200,  q.v.,  a  primary  seat  cannot  always  be  detected, 
and  an  explanation  has  to  be  sought  for  the  primary 

0  According  to  Hauser,  of  all  tumours  of  the  intestinal  tract,  the 
colloid  are  most  liable  to  infect  the  peritoneum. 

f  In  cases  of  ascites  due  to  malignant  disease  growths  may  form 
at  the  seat  of  the  punctures  made  to  relieve  the  distension. 
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scirrhoid  and  colloid  cancers  of  the  omentum  and  the 
multiple  cystic  and  dermoid  (p.  204)  tumours  of  omen- 
tum and  peritoneum.  In  connection  with  this  subject 
attention  may  again  be  directed  to  the  question  of 
rests,  of  which  undoubted  examples  have  been  given 
in  the  preceding  pages  (accessory  livers,  spleens,  supra- 
renals  and  ovaries).  Under  lipomata  were  described 
the  large  fatty  tumours  to  which  the  appendices  epi- 
ploicse  and  the  omental  fat  may  give  rise  ;  and  under 
congenital  formations  an  explanation  of  the  retroperi- 
toneal lipomata  and  other  tumours  was  offered. 
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Chapter  XVI. 

MOUTH,  STOMACH  AND  INTESTINES. 

As  there  is  a  great  similarity  between  the  changes 
encountered  in  the  various  sections  of  the  alimentary 
canal,  they  can  be  conveniently  grouped  and  described 
together. 

Inflammation  and  Necrosis. — Stomatitis,  glossitis, 
pharyngitis,  gastritis,  enteritis  (colitis,  typhlitis). 

Under  this  heading  may  be  grouped  both  simple, 
catarrhal,  croupous,  diphtheritic,  ulcerative,  gangrenous 
and  chronic  inflammatory  changes  and  necrosis.  In  their 
production  local  causes,  such  as  micro-organisms  and 
parasites,  and  the  application  of  irritant  substances  play 
an  important  part ;  very  many  of  the  changes  accom- 
pany the  infective  fevers  and  some  appear  to  be  associ- 
ated with  skin  lesions. 

The  severer  forms  of  stomatitis  may  be  accompanied 
by  the  formation  of  vesicles  or  pustules,  or  by  superficial 
or  deep  destruction  of  tissue  and  coagulation  necrosis, 
ex.  croupous,  diphtheritic  and  aphthous  inflammation  ;  in 
the  latter  condition,  changes  like  those  described  under 
diphtheria  are  observed.  (See  inflammation  of  mucous 
membranes,  Chap  II.,  and  coagulation  necrosis,  p.  97,  and 
E.  Fraenkel,  V.A.,  113).  A  very  severe  gangrenous 
inflammation  has  been  referred  to  under  Noma  (p,  101 
and  Chap.  II.,  fig.  15).  Ulcerative  stomatitis  frequently 
accompanies  scorbutic  affections  and  the  administration 

x 
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of  mercury.*  Various  degrees  of  glossitis  are  common 
in  febrile  affections  ;  they  are  marked  by  redness,  swell- 
ing, softening  (indicated  by  teeth  impressions)  and 
furring  due  to  the  accumulation  of  catarrhal  products 
and  the  products  of  micro-organisms.  In  severe 
cachectic  conditions,  or  as  a  mild  infective  process  in 
children,  oidium  albicans  (p.  125)  produces  the  charac- 
teristic white  patches  of  "  thrush. "t  The  ulcers  of  the 
tongue  are  the  most  important  inflammatory  affections 
of  that  organ.  They  may  be  simple,  tubercular,  syphi- 
litic and  malignant;  a  curious  ulcus  migrans  is  de- 
scribed by  Barker. 

In  the  inflammations  of  the  pharynx,  redness,  cedema, 
catarrh  and  ulceration,  and  the  formation  of  membranes 
are  very  obvious.  Catarrh  with  the  increased  produc- 
tion of  mucus  to  which  it  gives  rise  is  very  common  in 
chronic  inflammatory  conditions  ;  it  is  accompanied  by 
atrophic  and  hyperplastic  changes,  (these  will  be  re- 
ferred to  again  under  chronic  inflammation).  Tuber- 
cular and  syphilitic  ulceration  produce  widespread 
changes  ;  stenosis  may  result  in  the  case  of  syphilis  .J 

Gastritis. — There  are  several  varieties  of  gastritis  of 
greater  or  less  severity.    In  the  acute  specific  fevers 

•  Specific  ulcers  may  be  produced  by  the  virus  of  Syphilis, 
Tubercle  or  Actinomycosis. 

t  It  may  also  occur  in  other  portions  of  the  alimentary  canal, 
i.e.,  the  oesophagus. 

X  The  Pharynx,  like  the  whole  of  the  intestinal  tract  (especially 
around  orifices),  is  very  rich  in  lymphoid  tissue,  and  in  sections  the 
small  round  cells  are  always  a  conspicuous  feature  in  cases  of 
inflammation.  Special  collections  of  lymphoid  tissue  exist  in  the 
tonsils,  and  these  like  Peyer's  patches  and  the  solitary  follicles 
(see  further  on)  may  undergo  inflammatory  hyperplasia  and 
ulceration  (Tonsillitis). 
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{ex.  scarlet  fever)  a  simple  gastritis  is  frequently  pre- 
sent ;  an  eczematous  form  associated  with  eczema  is  de- 
scribed by  F.  Fenwick ;  emphysematous  (E.  Fraenkel), 
diphtheritic  and  pustular  gastritis,  as  well  as  localised 
and  diffuse  suppurative  conditions  are  very  probably 
mycotic.  Marked  inflammation  and  injection  of  the 
vessels  are  very  frequently  observed  in  extensive  skin 
burns  and  constantly  in  hydrophobia.  Amongst  the 
changes  to  be  noted  in  the  less  severe  cases  are,  swell- 
ing of  the  mucous  membrane,  injection  of  the  vessels, 
desquamation,  fatty  degeneration  or  proliferation  of  the 
gland  cells,  increased  secretion  of  mucus,  distension 
(often  extreme),  increased  acidity  (lactic  and  other 
acids),  increase  of  micro-organisms.  In  hydrophobia 
the  dark  brown  or  black  patches  and  streaks  to  which 
the  congested  vessels  and  extravasations  give  rise  are 
very  often  extremely  prominent.  In  the  membranous 
varieties,  which  are  often  associated  with  similar  con- 
ditions in  the  pharynx,  the  changes  are  similar  to  those 
described  under  croup  and  diphtheria.  Smirnow  fol- 
lowing Recklinghausen  lays  stress  on  the  hyaline  trans- 
formation of  the  epithelium  in  these  cases.  Ulceration 
occupies  a  very  prominent  place  amongst  the  patho- 
logical changes  of  the  stomach.  In  its  causation 
tubercle  and  syphilis,  which  throughout  the  rest  of 
the  intestinal  tract  are  such  potent  factors,  are  here 
of  little  moment  (compare  p.  117).  One  of  the  chief 
causes  appears  to  be  the  cutting  off  or  diminution 
of  the  blood  supply  by  thrombosis  and  embolism  of 
the  branches  of  the  coronary  arteries;  a  condition 
of  infarction  is  thereby  produced,  and  changes  partly 
necrotic,  partly  due  to  digestion,  proceed  with  greater 
or  less  rapidity.    In  the  intestines  very  extensive  in- 
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farction  and  necrosis  may  also  result  from  thrombosis, 
emboli  or  strangulation  cutting  off  the  blood  supply. 
The  vessels  in  the  former  cases  may  be  the  seat  of  en- 
darteritic  and  hyaline  changes.    In  addition  to  the  above 
there  are  numerous  other  causes  of  ulceration,  the 
nature  of  which,  except  in  the  case  of  the  mycotic,  are 
very  obscure.     Thus  in  pernicious  and  other  severe 
forms  of  anemia  not  only  is  gastritis  very  common,  but 
ulcers  are  occasionally  found  ;  similar  phenomena  are 
observed   in   the   stomach    and  the  duodenum  after 
extensive  burns.*    The  ulceration  and  gastritis  has 
in  both  cases  been  attributed  to  the  excretion  of  some 
irritant  toxic  product ;   on  the  other  hand  Klebs  lays 
stress  on  blocking  of  the  vessels  by  hyaline  emboli 
formed  at  the  seat  of  the  lesion.    As  will  be  seen 
further  on,  the  local  application  of  irritants  produces 
ulceration,  and  in  mercury  poisoning  extensive  ulcer- 
ation of  the  lower  bowel  is  a  marked  feature.  The 
ulcers  may  be  single  or  multiple,  acute  or  chronic ;  a 
sharply  defined  round  ulcer  of  about  one  inch  in  diameter 
with  a  thin  floor  formed  by  the  muscular  or  fibroid 
layers,  appears  not  uncommonly  on  the  posterior  sur- 
face of  the  stomach.    The  ulcer  may  perforate  and  give 
rise  to  peritonitis ;  occasionally  the  floor  is  formed  by 
the  liver  or  pancreas.    In  the  more  chronic  ulcers,  the 
edges  become  heaped  up  owing  to  connective  tissue 
and  glandular  hyperplasia.    Healing  with  cicatrisation 
may  terminate  the  process.    Malignant  ulcers  are  not 
uncommon,  and  chronic  ulcerative  processes  are  in  ; 
many  cases  associated  with  tumour  formation. 

Post-mortem  digestion. —This  appears   to   be  much 

*  Lesser  observed  in  one  of  his  experiments  an  ulcer  in  the 
intestine  after  severe  burning. 
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more  frequent  in  cases  of  sudden  death.  The  mucous 
membrane  of  the  stomach  may  be  swollen  and  gelatin- 
ous ;*  or  it  may  be  completely  dissolved,  with  perhaps  the 
muscular  layer,  over  a  large  or  small  area  ;  sometimes 
all  three  coats  are  eaten  through.  The  digestion 
occurs  only  where  the  gastric  fluid  is  in  contact  with 
the  stomach  wall,  and  this  is  in  the  majority  of  cases 
the  posterior. 

Enteritis  (ileo-colitis ,  typhlitis,  proctitis).  —The  various 
forms  of  inflammation  already  met  with  in  the  pharynx 
and  stomach  also  occur  in  the  intestines.  Some  of 
the  most  characteristic  of  them  are  excited  by  micro- 
organisms, less  commonly  by  animal  parasites,  and  will 
be  described  under  typhoidal,  tubercular,  dysenteric, 
choleraic  and  parasitic  affections  of  the  intestine.  In 
the  lower  gut  as  in  the  pharynx  syphilis  seems  to  be  a 
special  cause  of  inflammation.  Putrid  intoxication 
(p.  102),  and  in  certain  cases  mercury,  produce  an 
intense  inflammation,  most  marked  in  the  large  intes- 
tine, and  closely  resembling  that  seen  in  dysentery 
(q.  v.).  Many  of  the  acute  specific  fevers  as  scarlatina 
and  diphtheria  are  accompanied  occasionally  by  enteri- 
tis and  swelling  of  the  mesenteric  glands.  Irritating 
foreign  bodies  produce  local  reactions.  Embolism  and 
thrombosis  of  the  mesenteric  vessels  (Altmann,  Kauf- 
mann)  and  strangulation  of  the  gut  produce  various 
degrees  of  widespread  necrosis  and  inflammation  (in- 
cluding hemorrhagic  infarction,  formation  of  mem- 
branes, &c).  The  changes  observed  in  the  several 
forms  of  enteritis  include  congestion,  swelling  of  the 
mucous  membrane ;  swelling  and  increase  of  the 
lymphoid  tissue,  which  as  in  the  pharynx  is  especially 
0  Pitted  in  one  case,  Museum,  U.  C.  L.,  No.  3036. 
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abundant ;  desquamation  and  proliferation  of  the 
glandular  epithelium  ;  formation  of  watery,  albumin- 
ous, mucous,  purulent  and  bloody  discharges ;  block- 
ing of  the  mouths  of  the  glands  and  dilatation ; 
ulceration  and  the  formation  of  membranes  as  in 
croupous  and  diphtheritic  conditions.  The  mesenteric 
glands  and  the  spleen  share  to  a  greater  or  less  extent 
in  the  inflammatory  changes. 

Typhoid,  Dysentery  and  Cholera. — Typical  pictures  of 
enteritis  are  furnished  by  these  three  mycotic  affections. 
In  typhoid,  changes  are  most  marked,  the  bacillus 
(P-  I03)  gives  rise  to  inflammatory  reactions  which 
usually  last  for  some  weeks.  The  lesions  are  most 
prominent  in  the  small  intestine  and  upper  portion  of 
the  colon.  In  the  earlier  stages  the  solitary  follicles 
and  Peyer's  patches  are  markedly  swollen,  and  Fig.  108 
under  a  very  low  power  shows  the  fungating  mass  of 
lymphoid  tissue  to  which  an  agminated  gland  may 
give  rise.  In  the  more  highly  magnified  section 
through  a  solitary  follicle  in  the  colon,  Fig.  107,  the  re- 
sults of  the  inflammation  may  be  seen.  The  follicle  (3) 
is  swollen,  and  the  columnar  epithelium  covering  it  has 
disappeared;  the  glandular  layer  on  each  side  is 
swollen  owing  to  the  increase  of  the  interstitial  con- 
nective and  lymphoid  tissue;  the  glands  show  an 
undue  tendency  to  fall  out  in  preparation,  some  are 
dilated,  and  the  mouths  of  many  have  disappeared 
together  with  the  columnar  epithelium  on  the  surface. 
The  submucosa  (4)  is  swollen.  Similar  changes  may  be 
found  throughout  the  affected  portion  of  the  gut.  A  later 
condition  is  well  shown  in  Fig.  109,  which  represents 
the  typhoid  ulcer.  A  swollen  Peyer's  patch  has  ulcer- 
ated, or  the  commencing  ulceration  depicted  in  fig.  107 
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1.  Crypt  of  Lieberkuehn.       3.  Swollen  lymphoid  i'olliole. 

2.  Muscularis  muoosiE.  4.  Swollen  areolar  tissue. 

5.  Muscular  layer. 

Obi.  §  in.  (Logwood. 


Fig.  108.   SWOLLKN  PB TUB'S  PATCH. 
(Typhoid), 

I.  Swollen  lymphoid  tissue.  2.  Glandular  layer 

3  Musculur  layer 
Magnified  4  diara.    (Eoaine  and  logwood). 
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has  spread,  resulting  in  the  exposure  of  the  muscular 
layer ;  the  remains  of  the  swelling  are  seen  at  the 
heaped  up  edges  on  each  side ;  the  latter  are  slightly 
undermined,  and  the  vessels  in  them  greatly  engorged. 
The  serous  coat,  as  the  figure  shows,  is  distinctly 
thickened,  and  the  lymphatics  and  vessels  in  it  are 
dilated.  Perforation  or  healing  may  occur;  in  the 
latter  case  only  a  slight  cicatrix  is  usually  left.  There 
is  very  considerable  hyperplasia  of  the  adenoid  tissue 
of  the  mesenteric  glands  and  the  spleen  is  in  very  many 
cases  much  swollen.  The  general  parenchymatous 
changes  indicated  on  p.  102  are  marked  in  typhoid. 

In  cholera  the  reactions  are  much  more  acute  ;  there 
is  inflammation  of  the  glandular  layer,  and  there  may 
be  swelling  of  the  lymphoid  follicles;  there  is  great 
vascular  congestion  often  accompanied  by  hsemorrhagic 
exudation  ;  ulceration  and  the  formation  of  sloughs  and 
membranes  may  occur*  The  spleen  may  be  very 
small. 

Dysentery. — Dysentery  furnishes  several  types  of  in- 
flammation and  the  hyperplastic  changes  met  with  in 
the  chronic  forms  are  especially  instructive  and  will  be 
reserved  for  separate  discussion.  Under  figure  11  a 
croupous  and  diphtheritic  variety  was  described.  More 
characteristic  perhaps  is  a  "spongy  hypertrophy"  of 
the  mucous  membrane.  In  this  case  the  condition 
represented  in  figure  107  is  more  marked,  and  a  pitted 
appearance  is  given  to  the  mucous  membrane  by  the 
ulcerated  follicles  buried  in  the  swollen  glandular  layer. 

In  the  more  chronic  cases  the  hypertrophied  mem- 

*  In  the  Museum  Catalogue  of  University  College  London  it  is 
stated  that  extreme  congestion  and  sloughing  of  the  uterine  mucous 
membrane  was  frequently  observed  in  the  epidemic  of  1866. 
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brane  consists  of  very  vascular  and  corpuscular  granu- 
lation tissue  and  hyperplasia  of  the  lymphoid  tissue  is 
especially  evident ;  the  mouths  of  the  glands  become 
lost  in  the  granulation  tissue,  and  only  the  fundi  re- 
main. Suppuration,  deeper  ulceration  and  sloughing 
may  occur. 

Tubercle. — The   characteristic  inflammation  excited 
by  the  bacilli  appears  to  commence  in  the  majority  of 
cases  in  the  lymphoid  follicles.     The  infected  spot 
becomes  the  seat  of  numerous  typical  nests,  and  swell- 
ing and  infiltration  of  the  wall  results.  Tubercular 
foci  fuse,  caseation  occurs  and  an  ulcer  is  formed. 
This  is  well  represented  in  Fig.  110 ;  in  marked  con- 
trast to  the  typhoid  ulcer  depicted  above  it,  the  floor 
is  thick  and  formed    of  the    infiltrating  tubercular 
granulation  tissue ;  the  muscular  coat  is  occupied  by 
numerous  nests  (2)  ;*  the  lymphatics  (i)  in  the  serous 
layer  are  the  seat  of  early  tubercular  changes  and  were 
in  the  recent  state  plainly  visible  from  the  peritoneal 
surface.    The  edges  of  the  ulcer  are  heaped  up  and 
undermined,  and  are  very  frequently  the  seat  of  inter- 
esting hyperplastic  changes ;  thus  proliferation  of  the 
glandular  epithelium  and  the  formation  of  cystic  and 
adenomatous  growths  may  often  be  observed,  and  in 
some  cases  the  ulcer  becomes  fringed  by  papillomatous 
and  polypoid  glandular  fibroid  hyperplasias  {see  chronic 
inflammation).    It  is  rare  for  healing  and  cicatrisation 
to    occur,  but  it  may  happen  and  lead  to  stenosis 
(Treves).    The  mesenteric  glands  become  infected. 

In  addition  to  the  above  mycotic  affections  there  are 
others  such  as  actinomycosis  and  anthrax.  Numerous 
ammal  parasites  infest  the  alimentary  tract  of  which 

*  In  the  description  to  the  figure  the  numbers  i  and  2  have  been 
reversed. 
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Fig.  109.   TYPHOID  ULCER, 

1.  Mucous  membrane.  2.  Muscular  layer 

3.  Serous  layer. 

Obj.  4  in.    Logwood.  . 
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Fie.  110.   TUBERCULAR  ULCER  OF  INTESTINE 
1.  Tubercle  nests  in  the  mucous  membrane. 


Z.  Tubercular  thickened  lymphatics  in  serous  layer. 
Obj.  4  in.  (Logwood,). 
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some  like  the  trichina;  may  give  rise  to  severe  enteritis 
(see  Parasites). 

The  chronic  inflammatory  processes  such  as  chronic 
glossitis,  pharyngitis,  gastritis  and  enteritis,  may  be  con- 
veniently brought  together  in  order  to  review  the  inter- 
esting atrophic,  hyperplastic,  cystic  and  other  changes 
which  result  therefrom.  In  chronic  glossitis  the  surface 
epithelium  may  assume  a  smooth  whitish  appearance 
from  atrophy  of  the  papillae.  To  this  condition  the 
term  leucoplacia  has  been  given,  but  it  is  also  used  to 
designate  the  psoriatic  and  icthyotic  condition  described 
on  p.  157  (q.  v.)  and  which  is  not  rare  in  chronic  in- 
flammatory conditions  of  the  tongue.  On  the  gums,  in 
the  case  of  carious  teeth,  the  formation  of  papillae  has 
been  referred  to  p.  134.  In  chronic  pharyngitis  both 
smooth,  glistening  and  atrophic,  and  granular,  papillo- 
matous and  hyperplastic  changes  are  frequently  ob- 
served. In  chronic  gastritis  the  changes  are  numerous 
and  interesting,  and  consist  of  fibroid  induration  and 
hyperplasia,  glandular  proliferation  and  atrophy,  and 
cystic  changes.  Most  chronic  inflammatory  conditions 
appear  to  centre  around  the  pylorus,  and,  as  will  be 
hereafter  seen,  tumours  are  most  frequent  in  this  situa- 
tion. Habershon  long  ago  described  a  pyloric  sclerosis. 
As  a  senile  change  induration  and  atrophy  of  the  glands 
may  occur ;  the  same  may  be  associated  with  cirrhosis 
of  the  liver.  Phthisis  according  to  the  great  majority 
of  observers  is  very  frequently  accompanied  by  an 
atrophic  cirrhosis  of  the  stomach  ;  the  association  is 
also  frequent  in  pernicious  anaemia.  According  to 
Fenwick,  mammary  cancer  is  in  very  many  cases 
accompanied  by  chronic  gastritis.  In  gastric  cancer 
marked  inflammatory  changes  are  very  often  present ; 
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amongst  these  may  be  mentioned  catarrh,  cystic  dilata- 
tion and  proliferation  of  the  gland  tubes,  connective 
tissue  hyperplasia,  induration  and  atrophy  of  gland 
tubes  ;  ulceration  may  also  occur.  The  question  has 
naturally  been  asked  whether  these  changes  are  the 
result  of  the  cancer,  or  whether  the  cancer  is  secondary 
to  the  inflammatory  changes  and  like  them  the  result  of 
chronic  irritation  ;  there  is  much  evidence  in  favour  of 
the  latter  view.  The  wall  of  the  stomach  may  become 
atrophied  or  thickened,  and  the  connective  tissue  in- 
crease is  sometimes  very  great;  the  muscular  and 
glandular  layers  in  these  conditions  usually  undergo 
atrophy,  and  papillae  and  polypi  may  be  formed. 
Hanot  and  Gombault  describe  an  interesting  case  of 
hypertrophic  cirrhosis  associated  with  a  retro-peritoni- 
tis. In  chronic  enteritis  (very  frequently  dysenteric)  the 
most  remarkable  hyperplastic  changes  are  frequently 
found ;  thus  the  whole  intestine  may  be  studded  with 
polypi,  glandular,  cystic  or  fibroid  ;  cystic  changes  may 
be  almost  equally  widespread  ;  around  ulcers  as  al- 
ready mentioned,  papillae  and  polypi  may  be  found. 
It  may  be  mentioned  that  chronic  inflammatory  and 
ulcerative  conditions  are  frequent  in  the  neighbourhood 
of  the  ileo-caecal  valve,  and  that  tumours  are  here  also 
of  very  common  occurrence.  Amongst  other  changes, 
which  may  be  observed,  are  either  atrophy  of  the  intes- 
tinal wall  or  connective  tissue  hypertrophy,  leading 
perhaps  to  stenosis ;  in  both  cases  there  may  be 
marked  glandular  atrophy. 

Effects  of  Toxic  Agents. — Numerous  observations 
have  been  made  upon  the  effects  of  caustic  fluids,  alco- 
hol, phosphorus,  arsenic,  lead,  mercury,  &c,  on  the  ali- 
mentary tract,  and  many  opportunities  are  afforded  in 
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man  of  studying  the  lesions  produced  by  caustic  and 
powerful  irritants.  On  more  than  one  occasion  refer- 
ence has  been  made  both  to  the  severe  enteritis  occa- 
sioned by  mercury  (in  treatment  of  wounds ,  &c),  and  to 
the  enteritis  of  septicaemia.  Similarly  intense  hemor- 
rhagic and  necrotic  inflammation  is  produced  by  eating 
putrid  meat.  Weigert  in  his  early  experiments  on 
coagulation-necrosis  applied  ammonia  to  the  larynx  and 
induced  the  formation  of  a  membrane ;  Kiener  and 
Kelsch  applied  it  to  the  intestine  with  similar  results. 
Phosphorus,  arsenic,  lead  and  alcohol  produce  inflam- 
matory results  proportional  to  the  doses  administered  ; 
amongst  the  changes  to  be  observed  are  redness, 
oedema,  haemorrhage,  fatty  degeneration  of  the  gastric 
glands,  ulceration,  fibrosis.  R.  Maier  stated  that  he 
obtained,  in  experimental  lead  poisoning,  sclerosis  of 
the  intestinal  and  mesenteric  plexuses.  The  strong 
acids  and  caustics  produce  in  the  mouth,  oesophagus 
and  stomach  various  degrees  of  inflammation  and  ne- 
crosis, such  as  marked  congestion  and  oedema,  hae- 
morrhages, deep  necrosis,  ulceration  and  perforation  ; 
owing  in  addition  to  the  inhalation  of  the  fumes  in 
many  cases  of  poisoning  by  the  strong  acids,  conges- 
tion and  oedema  of  the  lungs  may  occur. 

Atrophy,  Dilatation  and  Hypertrophy. — These 
conditions  are  typically  illustrated  in  the  alimentary 
canal.  Atrophy  and  fibroid  degeneration  of  the  bowel 
is  most  conspicuous,  when  owing  to  the  formation  of 
an  artificial  anus,  a  portion  of  the  gut  is  rendered 
functionless  ;  in  one  of  these  cases  the  formation 
of  fibrous  bands  and  valves  has  been  described. 
Atrophy  and  dilatation  of  the  stomach  and  intestines, 
often  extreme,  are  observed  in  cases  of  obstruction  ;  in 
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some,  however,  no  obstruction  can  be  found.  Hyper- 
trophy of  the  muscular,  followed  by  that  of  the  other 
coats,  is  frequently  seen  in  cases  of  partial  obstruction, 
both  in  the  oesophagus,  stomach  and  intestines.  The 
thickness  of  the  muscular  wall  may  be  very  great  and 
the  lumen  may  be  considerably  decreased,  or  on  the 
other  hand  dilated  ;  the  stomach  is  often  rendered  non- 
collapsable  and  has  been  compared  to  an  india-rubber 
ball  or  leather  bottle.  When  the  obstruction  becomes 
extreme,  or  when  inflammatory  changes  supervene,  the 
muscular  tissue  is  gradually  replaced  by  fibrous  and 
the  walls  yield  and  give  rise  to  a  dilated  fibrous  sac. 

Diverticula. — Diverticula  of  the  pharynx,  oesopha- 
gus and  intestines  are  especially  numerous  and  many 
examples  have  already  been  cited  in  the  chapters  on 
tumours  (see  p.  202).  Attention  should  especially  be 
directed  to  the  branchial,  Rathke's,  Meckels'  and  post 
anal  diverticula,  and  to  the  vermiform  appendix. 

Tumours. — There  are  two  classes  of  tumours,  both 
simple  and  malignant,  one  embracing  the  hyperplasias 
and  closely  associated  with  chronic  inflammatory  pro- 
cesses, the  other  allied  to  congenital  growths  and 
occurring  independently  of  inflammation.  As  yet  there 
are  not  sufficient  data  to  sharply  divide  these  groups, 
either  anatomically  or  serologically,  but  we  may  venture 
to  state  that  the  former  tends  to  be  atypical,  the  latter 
typical.*     The  following  tumours  might  be  included 

0  Typical,  that  is,  repeating-  peculiarities  of  the  parent  tissue 
more  or  less  closely.  Examples  :  the  squamous  epitheliomata  with 
marked  horny  nests,  enamel-germ  tumours,  adeno-sarcomata,  typi- 
cal columnar  epithelioma,  sarcoma,  congenital  cysts,  very  many 
ovarian  cysts,  &c.  Examples  of  the  atypical  are,  the  solid  glandu- 
lar carcinomata,  including  the  medullary  and  scirrhoid  forms,  rodent 
ulcer,  Paget's  disease  and  hyperplasias.    See  mamma,  Chap.  XVIII. 
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under  the  congenital  : — Leiomyomata,  which  occur  in 
the  intestine.  Fibromata,  found  in  the  tongue  or  intes- 
tine. Navi,  in  the  rectum,  tongue,  &c.  Lymphangio- 
mata,  in  the  tongue  especially.  Typical  adenomata  or 
adeno-papillomata,  unassociated  with  chronic  inflamma- 
tory processes  ;  examples  may  occur  in  the  buccal 
cavity,  stomach  or  intestine ;  some  of  the  tumours 
reach  a  large  size.  Cystic  tumours  depending  upon 
congenital  defects  are  probably  common  (pp.  192  and 
193)  ;  they  include  ciliated  and  dermoid  cysts  in  the 
tongue  and  pharynx,  cysts  in  the  ileum,  rectum,  &c. 
The  special  congenital  tumours  of  the  pharyngeal  re- 
gion have  been  already  sufficiently  discussed.  Amongst 
the  sarcomata  an  interesting  melanotic  form  has  been 
described  in  the  palate  by  Treves ;  this  case  may  be 
associated  with  the  occurrence  of  black  tongue  (non- 
mycotic),  and  the  pigmented  lingual  dermoid,  mentioned 
in  the  chapter  on  growths.  The  adenoid  tumours  are 
amongst  the  most  striking  of  the  alimentary  tract  and 
occur  very  often  multiple  as  in  lymphadenoma  and 
leucocythaemia  ;  they  are,  moreover,  not  confined  to 
the  special  collections  of  lymphoid  tissue  such  as  the 
tonsils,  solitary  follicles  and  Peyer's  patches,  but  also 
occur  in  the  diffuse  adenoid  tissue,  which  is  so  plentiful 
throughout  the  alimentary  tract. 

Tumours  which  may  be  ranged  under  the  acquired, 
include  the  numerous  hyperplasias  associated  with 
chronic  inflammation  and  already  referred  to  in  this 
chapter  (chronic  inflammation)  ;  the  additional  obser- 
vation may  be  here  noted,  that  Bilharzia  may  give  rise 
to  vegetations  in  the  intestine  (Zancarol). 

The  malignant  epithelial  tumours  may  be  divided  also 
into  congenital  and  acquired.    In  the  mouth  (tongue  es- 
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pecially)  squamous  epitheliomata  occur,  and  we  think  that 
there  is  strong  evidence  in  favour  of  two  varieties,  one 
(typical)  which  springs  from  a  single  point  and  is  cha- 
racterised by  numerous  horny  nests,  and  another  more 
common,  which  is  associated  with  irritative  processes, 
tends  to  affect  a  spreading  area  of  epithelium,  and  in 
structure  more  closely  resembles  a  rodent  ulcer 
(scirrhoid  or  atypical  type).  The  latter  variety  is 
the  growth  which  commonly  arises  from  the  stratified 
surface  of  the  pharynx  and  oesophagus. 

The  enamel  germ  tumours  are  examples  of  congenital 
epitheliomata.*  Throughout  the  columnar  celled  por- 
tion of  the  alimentary  tract,  the  atypical  glandular 
cancers  are  much  more  common  than  the  typical.  The 
latter  type  is  probably  represented  in  Fig.  75,  and  is 
taken  from  the  rectum — the  commonest  seat  of  this  form ; 
it  corresponds  to  the  typical  columnar  epithelioma  and 
malignant  adenoma  (adenoma  destruens,  Ziegler)  ;  we 
know  very  little  of  its  mode  of  origin.  In  the  atypical 
growths, f  the  malignant  change  takes  place  in  the  glan- 
dular epithelium  after  the  manner  depicted  in  Fig.  66. 
The  change  affects  several  glands,  and  the  area 
affected  tends  to  increase  ;  hyperplasia  of  the  adjacent 

<s  In  the  buccal  and  pharyngeal  cavities,  glandular  tumours  may 
occur  in  the  lips,  tongue,  cheek,  palate  and  tonsils. 

f  Hauser  has  beautifully  illustrated  these  tumours  in  an  exten- 
sive monograph,  but  he  adopts  a  quite  different  method  of  classifi- 
cation.   His  divisions  are  — 


i.  Carcinoma  adenomatosum 


2.  Carcinoma  solidum 


Simplex. 

Medullare. 

Scirrhosum. 

Microcysticum. 

Gelatinosum. 

Simplex. 

Medullare. 

.Scirrhosum. 
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gland  tubes  and  of  other  tissue  elements  is  present, 
and  usually  all  the  signs  of  a  chronic  inflammatory 
process.  The  resulting  tumours  form  solid  epithelial 
cylinders  and  alveoli  like  those  depicted  in  Figs.  65,  67, 
70,  71,  72  and  73.  Metastasis  is  common  and  of  the 
type  shown  in  Fig.  76 ;  according  to  Hauser  the  gastric 
cancers  form  metastases  in  the  liver  more  frequently 
than  the  others  ;  metastasis  of  the  typical  columnar 
epithelioma  seems  a  rare  occurrence.  The  favourite 
cancer  regions  are  the  pyloric  and  cardiac  orifices  of  the 
stomach,  the  ileo-caecal  valve  and  rectum,  but  they  may 
occur  in  any  part  of  the  intestine  or  stomach. 

Colloid  or  gelatinous  and  cylindromatous  cancers  are 
frequent  modifications  in  the  alimentary  tract,  the 
colloid  variety  very  often  occurs  as  a  widely  infiltrating 
growth,  either  in  the  stomach  or  intestine.  Ulceration 
and  papillomatous  and  polypoid  formations  are  common 
to  all  varieties. 

Healing  of  Wounds. — The  process  is  simple,  there 
is  connective  tissue,  muscular  and  glandular  hyper- 
plasia ;  the  connective  tissue  growth,  as  is  generally 
the  case,  is  in  excess  of  the  others  and  partly  replaces 
both  the  muscular  and  glandular  elements  (see 
A.  Ritschl,  V.  A.,  iog). 

Animal  Parasites. — These  are  very  numerous,  and 
the  more  important  varieties  will  be  illustrated  and 
referred  to  in  the  chapter  on  parasites. 
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Chapter  XVII. 
RESPIRATORY  SYSTEM. 

Nasal  Cavity. — Chronic  inflammation  of  the  nasal 
mucous  membrane  is  common  ;  it  embraces  chronic 
catarrh  with  muco-purulent,  and  ozczna  with  foetid 
discharge,  and  the  destructive  syphilitic  and  much 
rarer  tubercular  ozasnas.  These  conditions  are  marked 
by  atrophic  and  hyperplastic  changes,  whilst  in  syphilis 
ulceration  of  the  mucous  membrane,  and  of  the  bones 
are  very  common ;  in  some  cases  the  epithelium  stratifies 
[psoriasis  nasalis).  In  the  mycotic  affection  known  as 
Rhinoscleroma,  there  is  a  small  round  celled  infiltration 
of  the  mucous  membrane,  which  commencing  at  the 
nostrils  spreads  upwards  into  the  nasal  cavity,  and  ex- 
ternally on  to  the  face ;  the  infiltration  may  be  followed 
by  the  formation  of  a  very  dense,  hard  scar  tissue. 
Small  hyaline  bodies  are  frequently  present  in  the 
granulation  tissue.  Amongst  the  severe  acute  inflam- 
mations may  be  mentioned  the  diphtheritic. 

The  tumours  of  the  nasal  cavity  include  the  myxoma- 
tous polypi  already  described  (p.  134,  Fig.  51)  and 
condylomata;  they  may  be  covered  by  stratified  or 
columnar  epithelium.  Nevoid  cartilaginous  and  bony 
tumours  may  occur.  An  important  group,  including 
fibro-sarcomata,  chondromata,  and  lipomata  may  grow 
down  from  the  base  of  the  skull. 

Larynx,  Trachea  and  Bronchi. — Acute  inflamma- 
tion of  the  larynx  and  trachea  is  very  frequently  observed 
in  the  acute  specific  fevers,  in  septicemia,  and  after 
the  inhalation  of  irritant   gases  (compare  intestinal 
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tract).  As  already  described  in  the  chapter  on  acute 
inflammation,  there  is  congestion,  Fig.  9,  cedema,  small 
round  celled  infiltration,  desquamation  and  proliferation 
of  the  covering  epithelium.  In  the  severest  forms, 
croupous  and  diphtheritic  inflammation  occur,  and  in 
these  cases  the  membrane  formation  may  penetrate  to 
the  finer  divisions  of  the  bronchi ;  sometimes  casts  are 
expectorated.  The  application  of  ammonia  (Weigert), 
and  the  inhalation  of  the  vapour  in  cases  of  ammonia 
poisoning  give  rise  to  similar  conditions.  Acute 
cedema  of  the  glottis  may  supervene  in  the  course  of 
the  chronic  inflammatory  process  or  be  due  to  acute 
irritation.  A  marked  cedema  may  occur  in  Bright's 
disease. 

Chronic  inflammation  of  the  larynx  is  due  to  a  variety 
of  causes,  but  tubercle  and  syphilis  produce  some  of  the 
most  extensive  and  destructive  changes.  Tubercle 
appears  under  several  aspects.  In  early  stages  the 
granulations  may  be  recognised  in  the  larynx  and 
trachea,  later  these  may  give  place  to  innumerable 
small  punched  out  ulcers  ;  or  the  inflammatory  reaction 
may  be  limited  to  one  spot  and  lead  to  spreading  hyper- 
plastic and  ulcerative  changes;  in  another  variety— 
hypertrophic  laryngitis— diffuse,  polypoid  and  papillo- 
matous formations  of  infiltrated  connective  tissue  may 
occur.  (All  these  forms  are  just  like  those  seen  in  the 
alimentary  tract).  In  syphilis  gummatous  infiltration 
of  the  mucous  membrane,  ulceration  and  hyperplastic 
changes  occur  ;  stenosis  of  the  larynx  much  more  fre- 
quently results  from  syphilitic  inflammation  than  from 
tubercular.  The  hyperplastic  changes  met  with  in  chronic 
inflammation  of  the  larynx,  have  within  the  last  few 
years  attracted  much  attention,  especially  in  connec- 
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tion  with  their  relation  to  neoplasms  *  The  changes 
are  quite  similar  to  those  already  seen  in  other  mucous 
membranes,  serous  surfaces,  and  in  glandular  organs. 
They  consist  (a)  in  stratification  and  often  comification  of 
the  epithelium  in  place  of  the  ciliated,  or  single  layer  of 
flattened  cells  in  the  case  of  the  vocal  cords,  and  of 
hyperplasia  and  comification  of  the  epithelium  where 
this  is  already  stratified ;  (b)  in  the  formation  of  granula- 
tions and  papilla  of  very  various  sizes,  which  are  covered 
by  stratified  or  columnar  epithelium  ;  (c)  of  cystic  dila- 
tation and  proliferative  changes  of  the  glands  ;  (d)  of 
hyperplasia  of  the  connective  tissue;  and  (e)  of  ossification  of 
the  laryngeal  cartilages.  The  majority  of  these  changes 
are  especially  marked  in  tubercle  of  the  larynx.  In  the 
trachea  stratification  has  been  recorded  around  ulcers. 

Tumours  of  the  Larynx,  Trachea,  and  Bronchi. — 
The  majority  and  most  important  of  these  are  asso- 

*  Rheiner  under  Virchow's  direction  seems  early  (1851-1852)  to 
have  described  these  changes.  Independently,  apparently,  French 
observers  notably  Doleris  (1877)  drew  attention  to  the  dermoid 
metamorphoses.  In  1887,  Virchow  under  the  title  of  Pachydermia 
laryngis  again  brought  these  changes  into  prominence  ;  since  that 
date  numerous  communications  have  appeared  from  his  and  other 
laboratories  by  Heymann,  Kanthack,  Hiinermann,  Posner  and  the 
laryngologists  Frankel  and  Stork. 

The  minute  anatomy  of  the  larynx  has  been  carefully  worked  out 
by  many  observers,  and  more  recently,  and  in  more  detail  by 
many  of  the  above  cited  authorities.  Solitary  lymphoid  follicles 
are  occasionally  found  in  the  larynx,  a  diffuse  infiltration  of  lym- 
phoid cells  is  much  more  common ;  mucous  glands  are  very  plenti- 
ful, and  come  close  up  to  the  vocal  cords.  In  the  fcetus  a  much 
larger  area  of  the  larynx  is  ciliated  than  in  the  adult  In 
connection  with  the  subject  of  physiological  dermoid  changes. 
Posner  and  Bland  Sutton  have  examined  the  stratification  and 
comification  which  is  normal  at  the  pylorus  of  certain  animals. 
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ciated  with  the  hyperplasias  just  mentioned,  and  conse- 
quently may  be  classed  amongst  the  acquired  growths. 
They  include  fibro-papillomata,  cauliflower-like  and 
polypoid  growths,  all  of  which  may  be  covered  either 
by  stratified  or  columnar  epithelium  (ciliated  rare),  and 
of  fibro-myxomata  and  cysts.  In  the  larynx  their  most 
frequent  seat  is  the  anterior  portion  of  the  vocal  cords, 
and  they  are  much  more  frequently  suprachordal  than 
infrachordal.  Amongst  tumours  which  may  be  pro- 
bably classed  with  the  congenital  are  some  papillo- 
mata  and  cysts,  fibromata  and  chondromata.  A  case 
of  lymphoma  of  the  larynx  is  well  figured  by  Wolfenden 
and  Martin*;  adenoid  growth  may  also  occur  in 
lymphadenoid  and  leuksemic  conditions.  Adenomata 
have  been  described  in  the  trachea  of  a  tiger  foetus. 

The  keratoid  and  papillomatous  conditions  may  give 
place  to  a  malignant  change ;  in  this  case  papillomata 
if  present  tend  to  subside,  and  the  epithelium  grows  in 
deeply  amongst  the  tissues,  and  is  followed  by  ulceration 
on  the  surface  [see  p.  161).  The  cancer  is  an  epithe- 
lioma consisting  of  solid  epithelial  processes  and  nest- 
like formations.  As  a  limited  downgrowth  of  epithe- 
lium and  formation  of  nests  may  be  observed  in 
tumours  which  remain  local,  a  diagnosis  founded  on 
the  microscopic  examination  of  a  minute  fragment  of 
a  growth  is  in  very  many  cases  of  little  value  as 
regards  deciding  whether  the  growth  is  malignant,  but 
the  discovery  of  these  epithelial  changes  will  leave  no 
doubt  as  regards  the  malignant  tendency  of  the 
growth. 

Malignant  epitheliomata  of  the  trachea  and  larger 

•  "  Studies  in  Pathological  Anatomy  of  the  Larynx/'  (excellent 
illustrations). 
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bronchi  are  rare,  they  consist  of  solid  epithelial  pro- 
cesses (scirrhoid  and  encephaloid  types)  and  appear  to 
take  their  origin  from  the  epithelium  or  the  mucous 
dands.    The  hyperplastic  and  malignant  changes  of 
the  minuter  bronchi  are  probably  much  more  frequent 
they  will  be  referred  to  later  on.     Several  cases  of 
retrotracheal  and  other  cysts  have  been  described  {see 
p.  202  for  a  congenital  tracheal  diverticulum) .  Paltauf 
has  recently  described  thyroid  tissue  in  the  larynx  and 
trachea  {see  Bibliography). 

The  Lungs  and  Pleurae. 
Inhalation  experiments.  Pneumokoniosis— Re- 
ferences (q.  v.)  have  already  been  made  to  the  subject 
of  dust  inhalation  on  pp.  86  and  225.  Dust  inhalation 
and  the  absorption  of  fluids  from  the  lungs  and  pleura 
have  been  rightly  made  the  subject  of  numerous  impor- 
tant researches,  notably  by  Arnold  and  Fleiner.  The 
anatomy  of  the  pulmonary  and  pleural  lymphatic 
systems  has  at  the  same  time  been  carefully  worked 
out  by  Burdon  Sanderson  and  Klein  in  this  country .* 
These  researches  show  that  lymphatic  nodules  are  to 
be  found  in  the  tracheal  and  bronchial  mucous  mem- 
brane, around  the  minute  bronchioles  and  arteries, 
and  beneath  the  pulmonary  and  mediastinal  pleurae, 

<*  Virchow's  Archives  contain  a  large  share  of  these  researches, 
viz.,  Recklinghausen,  B.  26;  Afanassiew,  B.  44 ;  Knauff,  B.  39; 
Arnold,  B.  80 ;  Fleiner,  B.  112;  Ins,  B.  73;  Rupperts,  B.  72; 
Nothnagel,  B.  71;  Friedreich,  B.  30;  Slavjanski,  B.  48.  Amongst 
additional  important  observations  may  be  mentioned  those  of 
Zenker,  Merkel,  Korn,  Traube,  Virchow,  Holm,  Lewin,  Begbie, 
Greenhow,  Thomson  and  Christison ;  numerous  other  references 
will  be  found  in  Arnold's  works,  and  in  the  important  "Atlas  of  the 
Pathological  Anatomy  of  the  Lung,"  by  Wilson  Fox. 
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&c.;*    that  fluid  and  minute  particles  are  very  readily 
absorbed  from  the  respiratory  passages  and  alveoli. 
Thus  inhaled  blood  very  rapidly  appears  in  the  inter- 
stitial tissue  and  in  a  few  minutes  in  the  subpleural 
and  bronchial  glands ;  fluids  containing  minute  par- 
ticles in  suspension  are  with  almost  equal  rapidity 
absorbed,  the  lines  along  which  the  absorption  takes 
place  being  accurately  mapped  out.    The  experiments 
also  seem  to  show  that  after  a  slightly  longer  period, 
a  small  portion  of  the  fluid  may  find  its  way  into  the 
pleural  cavity.    Further,  fluid  containing  minute  par- 
ticles in  suspension  injected  into  one  pleural  cavity 
rapidly  passes   into   the   other,   and   within   a  few 
minutes  begins  to  map   out  the  lymphatics  of  the 
mediastinal,  diaphragmatic  and  costal  pleurae;  a  few 
minutes  later  the  particles  appear  in  the  mediastinal, 
tracheal,  jugular  and  left  supra-clavicular  glands  ;  the 
pulmonary  pleura  and  the  bronchial  glands  remain  free. 
Fleiner  concludes  from  his  experiments  that  there  are 
two  streams  from  the  surfaces  of  the  alveoli,  one  which 
passes  to  the  bronchial  glands  and  from  them  tends  to 
be   excreted  into  the  bronchi,  another  which  passes 
out  to  the  subpleural  glands  and  from  thence  into  the 
pleural  cavity  ;  from  this  it  is  taken  up  and  passes  to 
the  mediastinal  and  other  glands  as  above  described. 
He  also  concludes  that  carbon  and  other  particles  found 
in  the  mediastinal  glands  in  cases  of  natural  and  artifi- 
cial inhalation   have  passed  through  the   lung  and 
pleural  cavity.    He  also  draws  attention  to  the  differ- 
ence in  rate  of  absorption  of  different  fluids  ;  it  may 
also  be  pointed  out  that  in  the  case  of  the  inflammatory 
«  The  wide  distribution  of  adenoid  nodules  is  probably  revealed 
in  the  cases  of  miliary  lymphomata. 
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exudates,  the  initial  damage  to  the  absorbent  surface 
has  an  important  influence.  There  is  considerable 
evidence  in  disease  in  support  of  the  above  experiments 
and  deductions  ;  for  instance,  the  very  rapid  absorption 
of  certain  exudates  and  the  abundant  expectoration 
which  may  accompany  it ;  probably  the  black  spit  men- 
tioned on  p.  86,  and  the  red  spit  in  Zenker's  case,* 
support  the  view  as  well  as  the  frequent  deposition  of 
particles  of  carbon  in  the  costal  pleura  and  in  the 
pulmonary  tissue  when  no  adhesions  exist,  or  in  the 
case  of  adhesions,  its  occasional  abundant  deposition 
in  them.  The  experiments  further  show  that  particles 
may  pass  directly  into  the  lymphatic  stream  without 
the  intervention  of  the  lymphatic  corpuscles.  But  it 
is  also  true  that  irritant  particles  and  especially  micro- 
organisms can  call  forth  an  inflammatory  reaction  in 
the  alveoli,  and  that  the  particles  may  be  taken  up  by 
the  leucocytes  which  may  transport  them  to  the  in- 
terstitial lymphatics  or  lymphatic  glands.  Numer- 
ous experiments  have  been  made  upon  the  effects  of 
the  inhalation  of  irritant  gases,  dust  and  micro- 
organisms ;  the  result  is  usually  the  production  of  a 
very  severe  broncho-pneumonia  more  rarely  of  a  diffuse 
inflammation.  Amongst  the  substances  experimented 
with  have  been  steam  (Heidenhain),  silver  nitrate 
(Veraguth),  perchloride  of  iron,  metallic  mercury,  &c.  ; 
Fox  observed  a  case  in  which  after  the  inhalation  of 
ammonia  the  lung  was  studded  with  small  foci  as  in 
broncho-pneumonia.  Ether  (Fig.  1)  may  produce  a 
diffuse  congestion  and  cedema.  In  relation  to  tubercle 
of  the  lung  and  pneumonia,  a  very  large  series  of 

0  Oxide  of  iron.  For  further  cases  of  black  spit,  see  Thomson, 
"Med.  Chir.  Trans.,"  vol.  xx. 
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inhalation  experiments  have  been  performed,  either 
with  cultures  of  micro-organisms  or  with  infected  sub- 
stances ;  in  the  case  of  tubercle,  broncho-pneumonic 
nodules  of  the  characteristic  structure  of  tubercular 
granulation  tissue  have  been  obtained,  and  occasion- 
ally more  wide-spread  catarrhal  changes. 

Pneumokoniosis  or  dust  inhalation  diseases.— 
The  dusts  which  occur  in  the  various  occupations  are 
numerous,   and   include   coal,   stone,   mineral  salts, 
metallic  particles,  pigments,  flour,  &c.    The  pigment- 
ation induced  varies  according  to  the  nature  of  the 
dust,  but  a  dark  colouration  even  when  the  inhaled  dust 
is  white,  is  regarded  as  characteristic  and  is  set  down  to 
a  blood  pigment.   The  irritant  properties  of  the  inhaled 
particles  vary,  and  in  consequence  the  inflammatory 
reaction  may  be  slight  and  gradual  or  very  severe. 
In  the  former  case  the  dust  slowly  accumulates  in 
the    pulmonary    tissue,    bronchial    and  mediastinal 
glands  ;  as  it  does  so  it  excites  a  slow  general  cirrhosis, 
most  marked  in  the  interlobular  septa,  beneath  the 
pleura  and  around  the  small  bronchi.    The  superven- 
tion of  acute  inflammatory  changes  appears  to  interfere 
with  the  absorption  of  the  pigment  and  to  cause  it  to  be 
deposited  in  greater  quantity,  witness  for  example  the 
thick  black  layer  of  carbon  to  be  found  beneath  the 
pulmonary  pleura  when  the  latter  is  thickened.  Some- 
times the  pigmentation  with  the  attendant  cirrhosis  is 
more  marked  in  a  particular  lobe  or  apex  ;  at  other 
times  it  occurs  in  a  scattered  nodular  form,  and  usually 
the  more  irritant  the  particles  the  more  the  broncho- 
pneumonic  type  is  assumed.     The   predisposition  of 
pneumokoniosis  to  infective  processes,  such  as  tubercle, 
varies  much  with  the  nature  of  the  dust  and  attendant 
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circumstances  ;  thus  according  to  Ogle,  phthisis  is  very 
infrequent  in  coal  miners'  lungs,  whilst  comparatively 
common  in  those  of  file  makers  or  of  Cornish  miners. 

Broncho-pneumonia  (catarrhal,  lobular  or  disseminated 
pneumonia).— -Under  these  headings  a  very  large  pro- 
portion of  the  acute  and  chronic  pulmonary  lesions  may 
be  grouped.  They  are  caused  by  the  spreading  of 
inflammation  from  the  higher  air  passages  to  the  lower 
minute  branches  and  infundibula  ;  by  the  inhalation  of 
irritant  dusts,  vapours,  micro-organisms  and  fungi,  and 
they  are  further  associated  with  many  of  the  acute 
specific  fevers  such  as  measles,  scarlatina  and  small 
pox,  and  with  septicaemia.  As  seen  in  the  dust 
diseases,  the  reaction  may  be  confined  to  a  particular 
group  of  lobules  ;  more  usually,  however,  the  foci  are 
scattered  corresponding  to  the  terminal  bronchioles  and 
infundibula,  and  present  the  picture  of  the  acute  miliary 
broncho-pneumonia  represented  in  Fig.  10  ;  in  this  parti- 
cular case  the  cause  was  probably  mycotic.  Depending 
upon  the  nature  of  the  irritant,  the  focal  character  of  the 
lesions  may  give  place  to  a  diffuse  inflammatory  reac- 
tion affecting  large  areas  and  presenting  the  appear- 
ance of  acute  lobar  pneumonia.  The  chronic  types  of 
broncho-pneumonia  are  very  common,  and  one  form 
the  catarrhal  is  especially  characteristic.  A  section  of 
the  latter  condition  is  represented  in  Fig.  5,  and 
contrasts  with  figure  io.  Conspicuous  in  the  alveoli 
are  the  large  cell  form  (macrocytes)  and  the  red  and 
white  corpuscles ;  the  alveolar  septa  and  minute 
bronchi  are  the  seat  of  hyperplasia,  connective  tissue, 
vascular  and  glandular  ;  in  the  older  portions  the  place 
of  many  of  the  alveoli  is  occupied  by  a  vascular  con- 
nective tissue.    In  the  catarrhal  form  the  lesions  tend 
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to  spread  over  extensive  areas  of  lung  tissue.    A  large 
celled  infiltration  is  present  in  all  chronic  pneumonias. 

Chronic  pneumonia,  chronic  cirrhosis,  &c— This  con- 
dition may  follow  on  any  acute  pneumonia  provided 
the  irritation  is  kept  up  ;  the  chronic  infective  granulo- 
mata  already  described  furnish  most  marked  examples, 
and  cirrhotic  processes  associated  with  chronic  bron- 
chitis and  the  inhalation  of  dusts  are  frequent.    If  the 
process  starts  as  a  peri-bronchitis,  the  proliferative 
and  fibroid  changes  around  the  bronchi  spread  to  the 
interlobular  and  alveolar  septa,  and  the  pleura  thickens. 
If  the  process  is  excited  by  tubercle,  appearances  simi- 
lar to  those  depicted  in  figures  19,  20,  21,  22  and  111 
are  common.    In  most  cases  there  is  an  overgrowth 
of  vascular   and   corpuscular   fibrous   tissue,  which 
spreads  from  the  foci  of  irritation  and  involves  the 
larger  vessels,  bronchi   and  interlobular   septa;  the 
inter-alveolar  walls  thicken,  and  any  alveolar  contents 
which  may  be  present  become  organised  (fig.  17)  ; 
finally,  extensive  patches  of  consolidation  result  as  in 
figure  in;  this  figure  also  shows  the  chronic  pleurisy 
which  very  frequently  accompanies   the  pneumonia. 
Owing  to  the  fibrosis  of  the  walls  of  the  bronchi  and 
alveoli,  bronchiectasis   and  emphysema  are  usual  ;  the 
latter  condition  is  well  represented  in  many  of  the 
preceding  figures.    A  gradual  collapse  and  approxima- 
tion of  alveolar  walls  is  common,  and  is  due  to  the 
blocking  of  bronchioles.    The  vessels  may  be  the  seat 
of  endarteritic  changes,  and  the  impediment   to  the 
circulation  may  be  great,  congestion  and  dilatation 
as  in  other  cirrhotic  processes  being  often  very  marked. 
Many  of  the  alveoli  contain  numerous  red  and  white 
corpuscles   and  the   large   cells    already  described. 
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Patches  of  pigment  are  usually  abundant.  In  the 
mycotic  affections  various  forms  of  necrosis  as  caseation 
and  calcification  are  prominent  features,  and  these 
conditions  as  described  in  the  earlier  chapters  very 
frequently  lead  to  ulceration  and  the  formation  of  cavi- 
ties. 

The  very  interesting  hyperplastic  changes  in  chronic 
pneumonia  have  long  attracted  a  scattered  attention. 
Two  classes  of  hyperplasia,  epithelial  and  sarcomatous, 
are  met  with,  but  both  are  usually  combined.  They 
sometimes  tend  to  occur  in  a  scattered  nodular  form, 
but  more  commonly  the  proliferative  changes  are  dif- 
fuse. In  the  connective  tissue  growths  the  cells  may 
be  fusiform  or  round  (probably  many  of  the  round 
celled  tumours  are  lymphoid  hyperplasias)  ;  some- 
times they  assume  a  papillomatous  form,  and  have 
been  described  as  papillo-sarcomata  (p.  138,  in  Cobalt 
miners'  lungs).  In  the  latter  case  the  papillae  are  very 
often  covered  by  a  proliferating  layer  of  cubical  epithe- 
lial cells  (adeno-papillomata).  Sometimes  the  epithelial 
proliferation  is  very  marked,  and  small  solid  glandular- 
like  acini  are  formed  ;  or  what  appear  to  be  the 
remains  of  alveoli  become  lined  by  proliferating  cubical 
cells  and  into  these  papilla?  may  project.  The  source 
of  the  cells  appears  to  be  the  lining  alveolar,  infun- 
dibular and  bronchial  cells  ;  but  the  minute  glands  of 
the  bronchi,  when  involved,  also  share  in  the  prolifer- 
ative changes.  Eberth  has  described  in  cases  of 
pneumonia  verminosa  a  muscular  hyperplasia. 

Hypostatic  pneumonia  and  Brown  induration. — The 
former  appears  to  be  a  variety  of  broncho-pneumonia 
accompanied  by  much  congestion  and  exudation  into 
the  alveoli.    The  congestion  and  extravasation  is  most 
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marked  at  the  posterior  portions  of  the  lungs  and 
appears  dependent  upon  the  effects  of  posture;  the 
condition  is  observed  in  prostrating  diseases,  and  as 
Fox  remarks  its  mechanism  is  probably  complex. 
Brown  induration  is  a  chronic  congestive  and  cirrhotic 
condition  comparable  to  the  nutmeg  liver,  which  is 
associated  with  mitral  obstruction  or  regurgitation. 
It  receives  its  name  from  the  pigments  derived  from 
blood  extravasation.  The  pigment  is  granular  or 
crystalline,  and  is  deposited  in  the  interstitial  tissue  ; 
or  the  numerous  cell  forms  which  usually  fill  them 
are  pigmented  ;  for  my  part,  however,  I  have  not 
observed  any  marked  pigmentation. 

Croupous,  fibrinous,  or  acute  lobar  pneumonia. — This  is 
a  mycotic  pneumonia  (p.  102)   in   which  Frankel's 
pneumococcus  and  probably  other  bacteria  take  an 
active  part.    The  inflammation  is  commonly  primary 
in  the  lungs  and  involves  extensive  tracts  (lobar);  a 
metastatic  origin  is  however  possible.     The  changes 
which  may  be  observed  in  the  lung,  parenchyma  and 
vessels  are  represented  in  figures  1,  2,  3  and  4,  and  are 
those  which  we  have  regarded  as  typical  of  an  acute 
inflammation.    It  is  usual  to  divide  lobar  pneumonia 
into  three  stages,  viz.,  engorgement,  red  and  grey  hepa- 
tisation,  the  latter  stage  corresponding  to  the  abundant 
small  round  celled  exudation  ;  in  microscopic  sections 
very  commonly   all  stages   are  to   be  found.  The 
presence  in  the  alveoli  of  the  fibrin  network  and  cor- 
puscles is  very  characteristic,  and  occasionally  there 
may  be  dislodged  from  them  fibrin  casts  by  scraping 
the  cut  surface  of  the  lung.     Rapid  softening  and 
absorption  of  the  alveolar  contents  is  also  very  charac- 
teristic, and   may  or   may  not  be  accompanied  by 
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expectoration.  In  cases  which  have  died  at  late  stages, 
the  catarrhal  appearance  seen  in  figure  5  is  very  fre- 
quent ;  still  later  the  process  of  absorption  by  vascu- 
larisation  (fig.  17),  may  be  observed.  Occasionally 
the  inflammation  proceeds  to  suppuration,  but  this  is 
more  especially  seen  in  the  metastatic  foci  of  inflam- 
mation excited  by  pyogenic  micro-organisms.  The 
pleura  over  the  affected  lung  areas  is  the  seat  of  acute 
inflammation. 

Acute  interstitial  pneumonia,  pleuro -pneumonia. — An 
inflammation  confining  itself  to  the  interlobular  septa 
and  their  neighbourhood  and  to  the  pleura  is  very  rare 
in  man.  Fox  (Atlas)  has  published  a  case  of  Carswell's 
in  which  the  lymphatic  system  of  the  lungs  was  picked 
out  by  the  pus  it  contained.  In  animals,  however, 
the  interstitial  form  appears  very  common  {pleuro- 
pneumonia). 

Pleuritis— -The  early  stage  of  acute  pleurisy  is  repre- 
sented in  figure  6,  in  which  the  congestion  of  the  sub- 
pleural  vessels  is  very  manifest.    A  very  much  later 
stage  is  represented  in  Fig.  Ill,  in  which  the  pleura 
is  enormously  thickened  and  was  adherent.    There  is 
an  abundant  formation  of  dense   fibrinous  material 
which  is  partly  organised.    As  in  the  case  of  serous 
surfaces  generally  the  fibrinous  material  may  become 
canalised  by  endothelial  proliferation,  and  both  loculi 
and  cystic  cavities  may  be  formed.    In  places  cubical 
cells  may  replace  the  previously  flattened  endothe- 
lial cells.    A  very  large  proportion  of  pleurisies  appear 
secondary  to  lung  inflammations.    It  has  been  held, 
however,  that  a  pleurisy  may  give  rise  to  a  pneumonia 
(pleurogenous  pneumonia),  but  the  evidence  of  this  is 
not  great,  and  it  is  doubtful  whether  an  extensive 
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Pulmonary  tissue,  alveoli  dilated. 
Thickened  interlobular  septum. 

Old  partly  organised  fibrinous  layer  which  hound  the  lung 


to  the  pleura. 
Interstitial  fibrous  overgrowth. 


Obj.  4  in.  (Logwood). 


Fig.  112.  EMPHYSEMA. 

1.  Pulmonary  alveoli  with  thinned  walls. 
•2.  Large  dilated  air  space. 

Obj.  4  in.  (Logwood) 
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cirrhosis  can  originate  in  this  manner  (compare  liver 
cirrhosis  and  peri-hepatitis).  When  the  pleural  cavity 
is  the  seat  of  a  fluid  or  purulent  exudation  (empycema), 
the  lung  tissue  becomes  compressed  and  atrophied, 
but  there  is  no  marked  fibroid  overgrowth. 


The  Chronic  Infective  Processes.  (Tubercle,  pseudo- 
tuberculosis, actinomycosis,  syphilis,  pneumono- mycosis, 
zooparasitical  granulomata  and  pneumonia  verminosa. 

Tubercle— An  immense  number  of  experiments  have 
been  made  relative  to  the  artificial  production  of  pul- 
monary  tuberculosis*     These   show  that  together 
with  the  lymphatic  glands  and  spleen,  the  lung  is  the 
organ  most   prone  to  become   infected  by  tubercle, 
either  secondarily  or  when  the  virus  is  directly  injected 
into  the  circulatory  system.    That  infection  by  direct 
pulmonary  injection  or  inhalation  is  very  readily  pro- 
duced, and  results  in  the  majority  of  cases  in  a  charac- 
teristic inflammatory  reaction.     The  nature   of  the 
primary  foci,  their  number  and  the  rapidity  with  which 
generalisation  occurs  varies  in  different  animals. 

*  In  Fox's  classical  work  (/.  c.)  will  be  found  one  of  the  best 
and  most  complete  accounts  of  the  artificial  production  of  tubercle, 
a  subject  in  which  the  author  was  most  particularly  interested,  and 
concerning  which  he  was  led  in  his  early  experiments  to  conclude 
that  tuberculosis  could  be  produced  by  substances  other  than 
tubercular.  Later  he  completely  renounced  this  view  "being 
convinced  that  there  was  some  fallacy  of  his  own,  due  probably 
either  to  imperfect  disinfection  of  his  instruments  or  to  imperfect 
isolation  of  the  animals." 

Most  interesting  information  is  also  to  be  obtained  in  the  works 
of  Burdon  Sanderson,  Klein  and  Watson  Cheyne. 
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Sometimes    there   is   an   acute    miliary  broncho- 
pneumonia of  the  type  represented  in  figure  10  ;  very 
often  indeed,  scattered   catarrhal  foci    are  produced 
(fig.    5)  ;     more    commonly,    perhaps,    the  typical 
granuloma  results  (p.  49,  &c).     The  reactions  may 
remain  localised,  spreading  slowly,  or  they  may  more 
rapidly  diffuse  and  give  rise  to  secondary  foci  both  in 
the  lung  and  elsewhere  in  the  system.    Caseation  is 
characteristic,  but  occurs  in  some  animals  much  more 
readily  than  in  others.     Fox  quotes  an  experiment 
of  Veraguth's  in  the  goat  in  which  the  nodules  were 
large,  fibroid,  contained  numerous  giant  cells,  and  had 
undergone   calcification.      The    above   variations  in 
reaction  may  be  accounted  for  by  the  differences  of 
resistance  to  the  virus,  and  the  same  probably  holds 
good  in  the  human  subject.     Thus  in  the  common 
local  form  of  tubercle,  which  occurs  so  frequently  in 
the  apex  and  is  known  as  phthisis,  the  inflammatory 
reaction  is  very  chronic  ;  it  is  marked  by  the  production 
of  tubercular  granulation  tissue  and  outlying  granulo- 
mata,  by  slow  caseation,  or  under  more  favourable 
circumstances  (p.  52,  fig.   22),  by  a  fibrous  hyaline 
transformation,  by  calcification,  by  the  formation  of 
numerous  giant  cells  and   abundant  epithelial  con- 
nective tissue  and  vascular  hyperplasia,  by  the  slow 
breaking  down  of  the  necrotic  material  and  its  ulcera- 
tion into  a  bronchus,  expectoration  and  the  formation 
of  a  cavity.     Under  unfavourable  circumstances  the 
chronic  primary  seat  may  give  rise  to  wide  spread 
secondary  foci  in  the  lungs  or  to  general  tuberculosis. 
Contrasting  with  the  chronic  form  is  the  acute  miliary 
tuberculosis,  which   frequent   in    young   subjects,  is 
marked  by  rapidly  spreading  small  round  celled  in- 
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filtration  and  caseation,  giant  cell  forms  being  ab- 
sent. 

The  granulomata  occur  in  various  situations,  a  large 
proportion  appear  to  commence  in  the  walls  of  the 
alveoli  ;  they  are  often  found  in  the  walls  of  the  minute 
and  larger  bronchi ;  in  the  arteries  and  veins,  wide 
spread  miliary  foci  have  been  described  in  the  intima 
by  Weigert  in  a  case  of  chronic  tuberculosis;  they 
are  often  abundant  beneath  the  pleura  * 

In  the  chapter  on  chronic  inflammation  and  the 
infective  granulomata,  the  anatomy  of  the  changes 
which  may  be  seen  in  pulmonary  tuberculosis  was 
described  under  figures  19,  20  (40  and  41),  21,  22, 
and  above  under  figure  111.  In  addition  stress  may 
be  laid  upon  the  ulceration,  formation  of  cavities, 
emphysema  and  bronchial  dilatation  which  so  fre- 
quently accompany  the  phthisical  process.  Particular 
attention  is  again  directed  to  the  hyperplastic  processes 
which,  as  in  the  larynx  and  elsewhere,  are  particularly 
evident  in  chronic  tuberculosis  of  the  lung. 

On  page  113,  actinomycosis  of  the  lung  is  described, 
figure  39,  ;  on  page  116,  the  pseudo-tuberculosis  cladothrica 
of  Eppinger,  and  on  pages  118  and  Ug,  further  exam- 
ples of  pseudo-tuberculoses.  From  these  pseudo-tuber- 
culoses, which  are  due  to  a  contagium  vivum,  must  be 
separated  the  tubercle-like  granulomata,  which  are 
produced  by  the  inhalation  of  solid  particles,  or  by 
the  injection  into  the  pulmonary  artery  (by  the  jugular 
vein)  of  lycopodium,  cantharides  and  cayenne  powders 
(Martin).  The  chronic  infective  processes  excited  by 
the   higher  fungi,    as   the   aspergilli    and  mucorini 

«  Villi  have  been  produced  on  the  surface  of  the  pleura  by 
inoculation  into  the  pleural  cavity  (compare  peritoneum). 
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(p.  1 19),  are  sometimes  spoken  of  under  the  term 
pneumono-mycosis.  On  pages  III,  112  and  113,  exam- 
ples are  given  of  the  zooparasitical  granulomata.  They 
are  chiefly  due  to  various  species  of  nematodes,  and 
the  foci  are  local  or  diffuse ;  the  term  pneumonia 
verminosa  (Eberth,  ref.)  has  also  been  given  to  the 
process.  In  Japan  a  pulmonary  gregarinosis  is  de- 
scribed by  Baelz. 

Syphilis. — As  in  so  many  other  organs,  great  un- 
certainty exists  in  regard  to  the  changes  which  should 
be  considered  as  truly  specific.  Thus  under  syphilitic 
lesions  there  have  been  ranked  a  great  number  of  pneu- 
monic processes,  either  diffuse  or  localised  [gummata), 
very  cellular  and  catarrhal-like,  fibroid  and  cicatricial 
or  ulcerative.  Very  many  of  these  lesions  possess  a 
structure  indistinguishable  from  tubercular  granulation 
tissue,  and  Fox  indeed  was  of  opinion  that  many  were 
cases  of  tubercular  change  in  a  syphilitic  subject ;  but 
similarity  to  tubercular  tissue  is  no  criterion,  as  giant, 
large  and  small  round  cells  are  common  to  the  chronic 
pneumonias  generally.  Perhaps  the  most  characteristic 
lesions  are  the  peri-bronchial  and  the  peri-arterial 
fibroses  which  are  not  uncommon  in  infants  ;  endar- 
teritis, however,  in  these  cases  appears  not  to  be  laid 
stress  upon,  nor  have  I  in  the  few  cases  which  I  have 
examined,  come  across  it  in  any  marked  degree.  In 
several  instances  epithelial  proliferation  has  been  a 
prominent  feature,  Ziegler,  Lorain  and  Robin,  Green- 
field and  others  recording  examples. 

Collapse  or'  atelectasis. — Collapse  of  larger  or 
smaller  areas  of  air  cells  very  frequently  accompanies 
pneumonic  and  other  pathological  processes.  The 
chief  cause  appears  to  be  blocking  of  an  air  passage, 
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but  very  frequently  this  is  combined  with  pressure  on 
the  alveoli  from  the  surrounding  tissue  ;  pressure  alone 
as  in  the  case  of  a  pleuritic  effusion  suffices,  however. 
When  encountered  in  old  standing  cases,  as  often  seen 
on  a  small  scale  in  chronic  pneumonia,  the  alveoli  are 
atrophied  and  the  walls  thickened  (collapse  induration). 
The  fibrosis  increases  with  the  age  of  the  atelectasis 
and  there  is  usually  a  considerable  amount  of  pigmenta- 
tion due  to  inhaled  material ;  this  latter  point  is  worthy 
of  note  as  it  serves  to  distinguish  this  form  from  a  long 
standing  congenital  collapse.    In  the  acute  forms  of 
atelectasis  the  air  cells  are  at  first  capable  of  inflation, 
there  is  usually  considerable  engorgement  of  the  vessels 
and  signs  of  acute  inflammation.    In  congenital  atelec- 
tasis the  lungs  either  fail  to  expand  at  birth  and  can 
be  readily  inflated,  or  an  early  foetal  atresia  of  a  large 
or  small  bronchus  may  have  brought  about  an  atrophy 
and  fibrosis  of  corresponding  segments  of  lung  tissue. 

Bronchiectasis,  emphysema  and  cysts. — Bronchiec- 
tasis may  be  congenital,  and  be  associated  with  lung 
tissue  which  has  failed  to  develop.  Further,  in  con- 
genital cases,  simple  and  multilocular  cysts  lined  by 
ciliated  epithelium  may  be  found  free  or  in  connection 
with  the  bronchi.  Bronchial  dilatation  is  very  common 
in  the  severe  forms  of  chronic  fibrosis,  the  process  is 
gradual  and  usually  increases  as  the  air  cells  become 
compressed  and  invaded  by  the  chronic  inflammatory 
processes.  Increased  work  thrown  upon  the  weakened 
bronchi  seems  to  be  one  of  the  main  causes.  Emphy- 
sema or  dilatation  of  the  alveoli  occurs  very  early  in 
pneumonia  (p.  53)  and  is  due  to  the  air  pressure  acting 
on  the  weakened  walls.  It  is  very  common  in  the 
lungs  of  old  people,  and  is  associated  with  fibrosis 
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and  atrophy.  In  many  conditions  owing  to  increased 
pressure  in  the  alveoli,  there  is  a  very  general  emphy- 
sema, which  makes  itself  felt  even  in  the  thoracic 
wall.  The  appearance  of  the  dilated  alveoli  is  well 
represented  in  Figs.  19,  22,  111  and  112;  in  the  first 
three  figures  the  emphysema  is  associated  with  chronic 
inflammation;  in  the  fourth  case  (fig.  112),  there  is 
a  slight  fibrosis,  and  the  distension  of  the  alveoli  has 
reached  an  advanced  stage,  cystic  dilatation  as  at  2 
being  common  ;  many  of  the  air  cysts  measure  from 
a  inch  to  1  inch  in  diameter,  and  their  walls  are  very 
thin,  distinctly  compressed  and  fibroid  ;  very  many  of 
the  capillaries  are  obliterated,  and  many  of  the  larger 
vessels  appear  compressed  and  drawn  out  ;  there  is 
considerable  dilatation  of  the  bronchioles.  The 
favourite  seats  of  emphysema  are  the  apices  and  the 
margins  of  the  lungs. 

Compensatory  hypertrophy  must  be  carefully  distin- 
guished from  the  above  condition,  and  especially  from 
the  so-called  vicarious  emphysema  which  is  depicted  in 
figures  19,  21,  22  and  in. 

Embolism  and  Infarction. — The  lung  is  a  very 
favourite  seat  of  embolism.  Reference  has  already 
been  made  to  fat  embolism  after  fractures  (p.  212, 
Fig.  83),  and  to  the  hemorrhagic  exudation  which  so 
frequently  accompanies  it,  whilst  on  page  in  a  nema- 
tode embolism  is  described.  Thrombi  formed  in  the 
right  side  of  the  heart  and  in  the  systemic  veins  fre- 
quently become  detached  and  lodge  in  the  branches  of 
the  pulmonary  artery ;  thus  a  large  femoral  thrombus 
may  be  found  rolled  up  in  the  pulmonary  artery  ;  the 
latter  condition  leads  to  immediate  death.  Smaller  em- 
boli produce  wedge-shaped  hemorrhagic  infarcts  at  the 
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periphery,  or  more  diffuse  hemorrhagic  foci  in  the  inte- 
rior of  the  lungs.  If  the  emboli  are  infective,  as  they 
frequently  are,  wedge-shaped  and  focal  areas  of  acute  in- 
flammation, and  later  of  suppuration  or  gangrene  result. 
It  is,  however,  doubtful  whether  all  the  inflammatory 
and  suppurating  wedge-shaped  areas  are  produced  by 
embolism.  Malignant  embolism  is  frequent,  and  some- 
times the  emboli  develop  and  ramify  in  the  branches  of 
the  pulmonary  artery.* 

Tumours.— The  records  of  the  tumours  of  the  lungs 
are  not  satisfactory.  We  have  already  called  attention 
to  the  connective  tissue  and  glandular  hyperplasia 
(adenoma,  adeno-sarcoma,  &c),  so  frequently  met  with 
in  chronic  pneumonias.  As  a  rule,  these  hyperplasias, 
owing  to  their  uniform  distribution  throughout  the 
inflammatory  tissue  of  the  lung,  are  not  recognised  by 
the  naked  eye  ;  cases,  however,  do  occur  in  which 
the  growths  are  more  nodular,  and  which  have  in 
consequence  been  regarded  as  primary  sarcomata  or 
epitheliomata  ;  in  two  examples  of  the  latter  type  which 
I  had  an  opportunity  of  examining,  I  could  not  separate 
the  epithelial  growth  from  hyperplasia.  There  is  no 
doubt,  however,  that  true  glandular  cancer,  both  diffuse 
and  nodular,  does  occur  in  the  lung,  and  that  a  fre- 
quent source  is  the  epithelium  of  the  bronchioles  ;  in 
the  case  of  the  diffuse  tumours,  infiltration  may  occur 
around  the  bronchi  or  vessels.  Several  authors  de- 
scribe in  the  cancers,  alveoli  filled  with  cells,  but  it  is 
not  in  all  cases  clear  whether  these  are  cancer  alveoli 
in  the  interstitial  tissue  or  air  cells  filled  with  epithe- 

0  It  is  perhaps  worthy  of  note  that  Schmorl  demonstrated  giant 
cells  and  other  cell  forms  in  the  lung-  vessels  in  a  case  of  eclamp- 
sia ;  he  considered  that  the  former  originated  in  the  placenta. 
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Hum  ;  the  same  difficulty  is  also  to  be  noted  in  those 
cases  which  have  been  recorded  as  secondary  or  even 
as  primary  squamous  epitheliomata,  and  in  which 
imbricating  epithelial  nests  are  found  * 

Cases  of  miliary  lymphomata  are  described  which  to 
the  naked  eye  closely  resemble  miliary  tuberculosis. 
We  have  already  drawn  attention  to  the  muscular  hyper- 
plasia and  the  bone  formation  which  may  occur  in 
chronic  inflammation.  Cohn  has  described  a  very 
interesting  case  of  the  latter  and  has  collected  others  ; 
he  regards  the  change  in  his  cases  as  an  osseous 
metaplasia  in  the  new  perivascular  tissue,  and  not 
an  ossification  starting  from  the  cartilages  of  the 
bronchi,  which  are  sources  in  some  cases;  small 
osseous  plates  may  occur  beneath  the  pleura,  and 
isolated  osteomata  and  chondromata  are  described. 

Scattered  references  have  been  made  to  the  medias- 
tinal tumours,  which  include  lymphomata  (thymus), 
glandular  tumours,  complex  teratomata  and  simple 
dermoid  tumours.  The  possible  origin  of  tumours  of 
the  hilus,  bronchial  glands  and  mediastinum  from  rests 
(which  may  possibly  include  rests  of  thyroid  tissue)  is 
not  to  be  forgotten.  On  page  205  reference  is  made 
to  hair  spitting. 

Tumours  of  the  pleura  occur  as  diffuse  growths 
over  a  large  extent  of  surface,  or  in  a  multiple  form. 
Of  the  latter  variety  I  have  had  an  opportunity  of 

0  See  Bibliography  for  cases.  The  question  has  been  discussed 
whether  squamous  epithelioma  could  originate  from  epithelial  cells 
inspired  in  operations  for  cancer  of  the  tongue.  This,  however, 
would  be  a  very  doubtful  example  of  the  already  doubtful  cases  of 
cancer  by  contact  (epithelial  inoculation)  where  growths  are  ob- 
served on  opposite  sides  of  the  larynx  (Semon),  and  on  other 
opposed  situations. 
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examining  two  specimens,  the  one  of  Sir  W.  Jenner's, 
the  other  of  Dr.  Walsh's  (Museum,  U.  C.  L.),  in  both 
of  which  the  pleura  are  covered  with  mushroom-like 
growths.    In  one  case  the  growths  appear  to  the  naked 
eye  to  be  confined  to  the  pleura,  and  the  history  states 
that  in  addition  to  the  pleura  pulmonalis,  both  the 
parietal  and  mediastinal  pleura?  of  the  same  side  and 
the  parietal  of  the  opposite  side  were  affected.  The 
growths  consist  of  ramifying  narrow  solid  gland  acini 
and  are  found  in  addition  around  the  small  bronchi. 
In  the  other  case  the  lung  as  well  as  the  pleura  is  the 
seat  of  numerous  growths  consisting  of  encephaloid 
cancer.    In  the  first  case  the  evidence  is  strongly  in 
favour  of  a  primary  growth  either  starting  around  the 
small  bronchi  or  in  the  pleura;*  in  the  second  case 
there  were  growths  in  the  brain,  and  lack  of  evidence 
to  the  contrary  points  to  the  lung  tumours  as  the 
primary  growths. 

°  It  is  just  possible  that  a  rest  of  mammary  gland  tissue  may 
account  for  primary  glandular  pleural  growths  in  some  instances. 
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Chapter  XVIIL 

GENITAL  ORGANS  AND  BREAST. 

Prostate. — Thompson  thus  classifies  the  enlargements 
of  the  prostate  chiefly  met  with  in  elderly  men. 
(i)  True  hypertrophy.  (2)  Fibrous  or  fibro -muscular  hyper- 
plasia: these  are  the  most  common  forms,  and  some 
gland  tissue  can  usually  be  found.  (3)  Glandular 
hyperplasia:  this  variety  probably  corresponds  to  the 
adenoma  of  the  prostate.  (4)  Simple  tumours  and  out- 
growths :  this  last  is  a  very  interesting  group,  as  they 
very  clearly  resemble  the  interstitial  and  polypoid 
tumours  of  the  uterus.  The  interstitial  forms  are 
encapsuled,  readily  enucleated,  often  multiple,  and  are 
most  frequently  found  in  an  hypertrophied  prostate  ; 
they  may  consist  of  all  the  elements  of  prostatic  tissue 
or  of  fibrous  tissue  alone.  Together  with  the  polypoid 
formations  may  be  classed  the  accessory  prostates  or 
prostatic  rests  occasionally  found  (Rokitansky,  Paget) 
in  the  vicinity  of  the  main  mass.  According  to 
Thompson,  gland  tissue  can  usually  be  discovered  in 
the  polypi  in  addition  to  the  other  elements. 

Cystic  (marked)  dilatation  of  the  gland  crypts  is 
doubted,  but  Englisch  states  that  a  cyst  may  form  in 
the  remains  of  Miiller's  duct.  Malignant  adenoma 
(Ziegler),  schirroid,  encephaloid  and  colloid  (Museum, 
U.  C.  L.,  Boyd's  case)  cancers  are  forms  of  malignant 
disease  occasionally  encountered  primarily  in  the  pros- 
tate. 

Prostatic   concretions — the   corpora    amylacea — have 
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been  carefully  described  by  Thompson  and  Stilling. 
They  appear  to  be  formed  either  by  hyaline  transform- 
ation of  desquamated  epithelial  cells,  or  by  the  secre- 
tion of  a  hyaline  substance  around  epithelial  cells. 
The  ubiquitous  giant  cell  is  described  around  them 
in  many  cases  by  Stilling.    They  may  be  very  abund- 
ant-" snuff  grains  "-and  may  form  the  starting  point 
of  calcification  and  the  formation  of  calculi.  Prostatic 
calculi  are  often  very  numerous,  and  in  their  growth 
distend  the  follicles  in  which  they  are  formed,  and 
cause  the  atrophy  and  disappearance  of  intervening 
septa. 

Chronic  prostatitis  may  remain  from  an  acute  attack 
or  be  due  to  tubercular  disease.  In  old  people  and  in 
chronic  inflammation,  a  hyaline  transformation  may 
take  place  around  the  ducts  (myxangioitis  hyalinosa, 
Recklinghausen  and  Stilling) ;  it  appears  akin  to  the 
peculiar  hyaline  and  myxomatous  changes  which  we 
have  had  and  will  have  occasion  to  observe  around 
atrophied  gland  acini. 

Cowper's  glands,  like  the  prostatic,  are  appendages 
of  the  sexual  apparatus,  and  appear  to  be  influenced 
equally  with  them.    Cystic  dilatation  is  recorded. 

Penis  and  urethra— At  the  seat  of  a  stricture,  small 
round  celled  infiltration,  formation  of  dense  fibrous 
tissue,  epithelial  hyperplasia,  stratification  and  cornifi- 
cation  (p.  158  and  Neelsen,  Posner,  Dittel),  may  all  be 
observed.  In  connection  with  the  prepuce,  there  have 
been  described,  cholesteatomata  (p.  166),  stones  (p.  96), 
sebaceous  cysts  and  adenomata.  The  hard  and  soft 
sores  have  already  been  dealt  with.  Niehus  describes 
in  what  appeared  to  be  chronic  inflammation  of  the 
glans,  a   small  round   celled   infiltration,  connective 
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tissue  hyperplasia  and  contraction,  and  a  spreading 
epithelioma;  the  glans  was  indurated,  the  cavernous 
spaces  atrophied  or  obliterated,  and  the  meatus  almost 
closed.  The  epithelioma  is  worthy  of  note  as  appar- 
ently an  example  of  an  atrophic  squamous  cancer. 
Cavernous  endotheliomata  have  been  described  {see 
ref.,  p.  109). 

Testis. — On  pages  183  and  184  a  short  account  of 
testicular  cysts  is  given  and  references  made  to  the 
origin  of  testicular  dermoids.  With  regard  to  sper- 
matic cysts  it  may  be  added  that  Roth  traces  them 
to  the  retention  of  fluid  in  congenital  vasa  aberrantia. 
Silcock  describes  a  progressive  cystic  dilatation  of  the 
tubules.  Eve  has  examined  a  large  number  of  cysts, 
including  cysto-fibromata  (adeno-fibroma),  sarcomata, 
myxomata  and  carcinomata  ;  they  were  lined  by  colum- 
nar, stratified  or  ciliated  epithelium ;  some  were 
papillomatous,  and  cartilage  and  smooth  muscular 
fibres  were  occasionally  present  in  the  stroma.  The 
adeno-myxomata  were  characterised  by  slit-like  tubes 
or  solid  rods  of  gland  tissue  surrounded  by  a  zone  of 
transparent  tissue,  and  the  author  compares  them  to 
similar  tumours  in  the  breast  {see  Breast).  The  malig- 
nant tumours  are  chiefly  encephaloid  and  scirrhoid  ; 
in  a  case  of  epithelioma  of  the  testis,  Ziegler  records 
an  associated  cystic  proliferation  and  cartilage  forma- 
tion in  the  epididymis.  Lympho-sarcomata  are  de- 
scribed. Both  cartilage  and  striated  muscular  fibres 
have  been  often  recorded  in  the  testis,  and  a  rhabdo- 
myoma may  reach  a  very  large  size  {see  pp.  201  and 
myomata  of  vagina,  &c). 

Both  orchitis  and  epididymitis  are  common,  and  the 
chronic  inflammation  frequently  leads  to  induration 
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and   atrophy.     A   hyaline  transformation   may  take 
place  around  the  atrophied  tubules. 

Reference  has  already  been  made  to  tubercle  and 
syphilis  of  the  testicle,  in  both  conditions  there  is  a 
very  complete  destruction  of  the  glandular  tissue  of 
the  testis,  and  I  have  not  observed  glandular  hyper- 
plasia. In  tubercle,  giant  cells  or  rather  giant  cell 
formations  may  be  encountered  in  the  cavities  of  the 
tubules,  and  they  often  attain  great  lengths  (Taylor, 
myself)  ;  similar  formations  are  recorded  by  Arnold 
in  other  gland  tubules  in  chronic  inflammatory  states. 
In  a  cystic  tumour  of  the  testis,  I  had  occasion  to 
observe  numerous  giant  cell  forms  and  irregularly 
laminated  concentric  bodies. 

Ovary. — Reference  has  been  made  on  pp.  182  and 
183  to  various  cysts  of  the  ovary,  on  p.  205  to  ovarian 
dermoids,  and  on  pp.  183,  184  and  200  to  ovarian  rests. 
Accessory  ovaries  like  the  majority  of  accessory  pros- 
tates appear  rarely  to  be  completely  separated  from  the 
main  mass.  In  addition  to  follicular  dropsy  (cystic 
dilatation),  Ziegler  applies  the  term  follicular  hyper- 
trophy when  an  ovary  is  enlarged  through  hypertrophy 
of  the  follicles ;  the  term  may  thus  include  the  so- 
called  "  ovary  in  excessive  growth "  {see  p.  182  and 
Bibliography).* 

Amongst  the  other  solid  tumours  of  the  ovary  may 
be  mentioned  fibromata,  sarcomata,  myxomata,  leio- 
mata,  epitheliomata  and  papillomata. 

*  Doran  describes  a  case  of  "  hyperplasia  ot  the  entire  embry- 
onic tissue  of  the  oophoron,"  rudamentary  follicles  and  cysts  being 
present.  The  tumours  appear  analogous  to  the  myosarcomata  of 
the  uterus  and  vagina  and  might  therefore  be  described  as  oosar- 
comata. 
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Between  the  fibrous  and  sarcomatous  tumours  (chiefly 
spindle-celled)  there  is  no  line,  and  the  two  forms  may 
affect  both  ovaries;  smooth  muscular  fibres  and 
myxomatous  changes  are  frequently  present.  The 
myomata  and  fibromyomata  are  not  limited  to  the 
ovary  but  are  also  found  in  the  ligaments  of  the 
ovary  and  uterus.  In  marked  contrast  to  the  testis 
the  presence  of  cartilage  or  of  striated  muscle  tumours 
appears  very  rare.* 

Under  the  somewhat  misleading  name  of  corpora 
fibrosa,  Patenko  describes  a  very  interesting  hyaline 
transformation!  which  in  the  case  of  small  follicles  is 
limited  to  their  membrana  propria  (covered  by  lymphatic- 
like endothelium),  but  in  the  case  of  ripe  follicles  also 
occurs  in  the  new  connective  tissue  around  the  follicle. 
The  process  is  associated  with  a  quite  similar  hyaline 
transformation  in  the  intima  of  the  vessels  which  leads 
to  their  complete  occlusion.  The  change  is  different 
from  that  seen  in  the  normal  scar  of  a  follicle  in  that 
in  the  latter  case  absorption  takes  place,  whilst  in  the 
former  the  hyaline  material  remains. 

Papillomata  and  carcinomata  may  affect  the  ovaries 
and  tubes  together ;  the  carcinomata  may  be  quite 
atypical ;  on  the  other  hand  typical  hollow  gland-like 
epitheliomata  are  described  with  sarcomatous  or  myxo- 
matous stroma,  and  from  which  to  the  more  gland-like 
cystic  tumours  of  the  ovary  there  appears  no  gap. 
"Brain  sand"  like  concretions  has  been  described  in 
carcinomata    (ref.   alg.    Path.,    Ziegler's),   and  hard 

0  At  least  I  have  been  unable  to  collect  much  literature  on  the 
subject.    Virchow  describes  a  striated  tumour. 

-j-  Interesting  because  we  have  reason  to  believe  that  the  change 
is  a  very  general  one. 
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brown  wax-like  concretions  in  an  otherwise  normal 

ovary.  .  . 

In  the  Fallopian  tubes  various  forms  of  salpingitis 
have  been  described  (catarrhal,  follicular,  purulent, 
hydrosalpynx,  &c).  In  the  catarrhal  form  small  round 
celled  infiltration,  connective  tissue,  sometimes  muscular 
and  glandular  hyperplasia  occurs.  The  folds  of  the 
mucous  membrane  may  fuse  and  lead  to  the  formation 
of  cysts  (Orthmann).  Muscular  hypertrophy  from 
partial  stenosis  is  recorded. 

Uterus  and  vagina.— As  in  the  case  of  other  mucous 
surfaces  there  are  several  varieties  of  endometritis  or 
inflammation  of  the  uterine  mucous  membrane. 
Amongst  the  severer  forms  may  be  mentioned  the 
croupous  and  diphtheritic  (with  superficial  and  deep 
necrosis),  also  the  formation  of  sloughs  and  extensive 
ulceration.  Frequently  the  inflammatory  reaction 
spreads  into  the  uterine  wall  along  the  perivascular 
lymphatics,  and  a  very  extensive  small  round-celled  or 
purulent  interfascicular  infiltration  results  ;  the  inflam- 
mation may  even  spread  to  the  serous  surface. 

As  we  have  had  occasion  to  emphasize  over  and  over 
again,  great  attention  must  be  given  to  the  chronic 
inflammatory  processes  owing  to  their  close  relation- 
ship to  the  malignant  tumours.  There  are  various 
forms  of  chronic  endometritis,  viz.,  catarrhal,  follicular, 
villous,  fungoid,  polypoid,  exfoliative  and  ulcerative,  terms 
which  are  sufficient  to  indicate  that  hyperplasia  plays 
no  inconsiderable  part.  Commonly  there  is  a  muco- 
purulent discharge  and  a  small  portion  of  curetted 
membrane  might  be  found  swollen  and  infiltrated  with 
small  round  cells ;  the  surface  epithelium,  and  that 
lining  the  glands  might  also  show  evidence  of  pro- 
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liberation  and  desquamation,  whilst  a  few  of  the  glands 
might  be  cystic.  In  other  cases  the  covering  epithelium 
may  disappear  and  expose  a  very  vascular  and  cor- 
puscular granulation  tissue.  Or  the  surface  may  be 
beset  with  vascular  villous  projections  covered  by  gland 
epithelium,  whilst  deep  in  the  wall  of  the  uterus  the 
gland  acini  may  show  signs  of  proliferation  ;  some  of 
the  acini  may  be  cystic.  This  last  described  condition 
is  often  spoken  of  as  an  adenoma  or  adeno-papilloma, 
and  may  spread  from  the  interior  of  the  cervix  on  to 
the  portio  vaginalis  where  it  appears  to  replace  the 
squamous  epithelium  ;  in  some  cases,  however,  it  is 
probable  that  the  superficial  layers  of  the  flattened  epi- 
thelium desquamate  and  expose  the  layer  of  columnar 
cells.  An  extending  chronic  inflammatory  process  on 
the  cervix  like  the  preceding  or  like  any  of  the  forms 
mentioned  under  endometritis  is  called  a  cervical 
erosion. 

As  noted  on  page  157  under  psoriasis  of  mucous 
membranes,  there  are  cases  in  which  the  mucous 
membrane  of  the  vagina  and  uterus  assumes  a  horny 
dermoid  character.  John  Williams  and  Kiistner  have 
observed  stratification  of  uterine  polypi  (compare  nasal 
and  other  polypi)  ;*  the  former  observer  also  describes 
stratification  in  glandular  erosions.  Later,  Zeller  has 
described  stratification  of  the  mucous  membrane  of 
the  interior  of  the  uterus,  and  occasionally  a  membrane 
composed  of  one  or  more  layers  of  polygonal  cells  is 
shed. 

Hyperplasia  may  result  in  the  formation  of  polypoid, 
papillomatous  and  wart-like  tumours  of  considerable 

0  Owing-  to  the  kindness  of  Dr.  Williams,  I  have  been  able  to 
observe  these  conditions  (see  note,  p.  167). 
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size,  which  may  consist  in  great  part  of  gland  tissue, 
cysts,  connective  tissue  or  muscle  fibres  ;  there  is  also 
evidence,  however,  of  the  formation  of  papillomata, 
adenomata  and  myomata  quite  apart  from  any  chronic 
inflammatory  process. 

Cancer  of  the  utems.— Epitheliomata  may  arise  from 
the  stratified  epithelium  of  the  portio-vaginalis  or  from 
the  o-landular  lining  of  the  cervix  or  body  of  the  uterus, 
and  between  the  resulting  growths  in  both  cases  there 
is  a  striking  histological  resemblance.    This  is  readily 
explained,  for  an  examination  of  the  cancers  arising 
from  the  glands  shows  that  the  first  process  in  the 
orowth  of  the  tumours  is  in  very  many  cases  indeed  a 
stratification  of  portion  of  the  gland  walls  or  surface 
columnar  epithelium ;  this  point  is  beautifully  illustrated 
in  many  of  John  Williams'  specimens  {see  11  Cancer  of 
the  Uterus  ")  and  in  Fig.  66.    Further,  as  the  glands 
throughout  an  increasing  area  are  affected  by  this  ma- 
lignant hyperplasia,  and  as  the  process  may  even  start 
at  different  points  of  the  mucous  surface  (Williams), 
so  numerous  solid  acinar  masses  ramify  and  penetrate 
deeply  into  the  stroma  and  may  even  fuse.    In  sec- 
tion such  a  tumour  may  present  the  appearance  seen 
in   Fig.   67,   although  usually  the  alveoli  are  more 
cellular.    When  a  malignant  hyperplasia  commences 
in   the   portio-vaginalis,   large   epithelial   lobes  and 
papillae  grow  down  from  the  stratified  surface,  and  a 
large  epithelial  mass  like  that  depicted  in  the  very 
low   power   illustration,  Fig.   62,   results.     A  quite 
similar  non-acinar  tumour  is  formed  when  a  portion 
of   columnar    epithelium   free   from   glands  becomes 
malignant ;  superficial  stratification  occurs,  and  large 
epithelial  lobes  and  papillae  penetrate  into  the  stroma 
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(Williams,  polypus).  In  the  tumours  arising  from 
the  stratified  portio,  nest-like  formations  are  occasion- 
ally encountered,  and  the  growths  sometimes  assume 
the  cauliflower  form  ;  otherwise,  as  mentioned  above, 
there  is  a  great  similarity  between  the  tumours  arising 
either  from  glands  or  stratified  membrane. 

The  forms  of  cancer  which  have  just  been  described 
are  those  which  we  have  held  to  be  characteristic 
of  the  adult  or  acquired  growths  {see  alimentary 
tract,  &c).  There  is,  however,  a  typical  adenoma 
destruens,  Fig.  74,  and  for  such  a  growth  I  would 
maintain  a  congenital  origin.  Uterine  cancers  may 
also  assume  the  very  atypical  scirrhoid  and  encephaloid 
types  and  a  tumour  consisting  of  proliferating  gland 
acini  which  partly  preserve  their  lumen  is  sometimes 
met  with.  In  all  this  there  is  but  a  repetition  of  what 
has  been  observed  in  other  glandular  organs. 

As  regards  diagnosis,  a  small  piece  of  curetted  gland 
tissue  which  shows  signs  of  stratification  as  above 
described,  and  as  seen  in  Fig.  66,  should  be  regarded 
as  malignant.  Moreover,  this  form  of  malignant  pro- 
liferation must,  just  as  in  the  case  of  psoriasis  lingua?, 
be  separated  from  those  hyperplastic  changes  which 
end  in  cornification  [see  p.  161,  the  malignant  trans- 
formation) . 

The  myofibromata  have  been  described  on  page  129, 
Figs.  48  and  49.  Very  noteworthy  in  figure  48  is  the 
pale  colour  of  the  uterine  stroma  in  comparison  with 
that  of  the  myoma  ;  this  is  due  to  the  muscular  atrophy 
and  the  fibrosis  of  the  uterine  wall,  a  phenomenon 
frequently  observed  in  the  case  of  fibroids  and  malig- 
nant disease.  With  the  fibro-myomata  must  be  asso- 
ciated the  very  interesting  myosarcomata  of  both  the 
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uterus  and  vagina,  and  which  may  here  be  described 
together.*     These  latter   infiltrate,  recur  and  often 
assume  a  grape-like  or  polypoid  form.     As  their  name 
implies  they  consist  of  numerous  cell-forms,  of  which  a 
large  spindle  shape  appears  common  to  all ;  very  cha- 
racteristic and  a  point  of  great  histological  interest  is 
cross-striation  of  a  large  proportion  of  the  spindles  and 
other  cell  forms.     In  seeking  an  explanation  of  the 
rhabdomyoma  of  the  uterus,  Pernice  made  sections  of 
a  five  weeks  foetus  and  found  that  very  many  of  the 
muscular  fibres  were  cross-striated,  and  that  there  was 
in  fact  considerable  resemblance  between  the  cells  in 
both  cases.    I  am  of  opinion  that  these  are  typical  con- 
genital tumours  developed  from  rests,  and  that  they  are 
not  reversions  of  adult  tissue  to  an  early  embryonicf 
type  as  so  frequently  assumed  in  similar  cases  ;  and  I 
think  further  we  can  say  that  there  are  two  forms  of 
rhabdomyomata  (sarcoma  type  as  seen  in  the  kidney, 
testis,  uterus,  vagina),  one  derived  from  rests  of  embry- 
onic involuntary  tissue,  the  other  from  rests  of  voluntary 
fibres ;  in  the  two  cases  there  is  evidence  to  show  that 
the  resulting  tumours  differ  (just  as  much  as  embryonic 
voluntaiy  and  involuntary  tissue),  in  the  former  case 
spindles  are  found,  in  the  latter,  very  long  cylindrical 
shaped  cells.     Thus  we  are  forced  to  believe  that 
these  tumours  are  more  readily  explained  by  a  vitium 
prima  formationis  (Cohnheim),  than  on  the  hypothesis 
of  a  metaplasia.  J 

*  See  Bibliography. 

f  This  expression  has  been  purposely  avoided  throughout  the 
text. 

Cross-striation  appears  very  early  in  the  animal  kingdom. 

\  Against  the  congenital  view,  might  be  argued  that  chondro- 
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Cysts  of  the  vagina  may  arise  from  Gartner's  ducts 
(p.  183),  or  from  glands  occasionally  present  in  the 
mucous  '  membrane.  Psoriasis,  papillomata,  warts, 
epitheliomata  and  the  rhabdomyomata  described  above 
may  be  included  amongst  the  important  pathological 
changes. 

Vulva.— A  scirrhoid  type  of  squamous  epithelioma 
seems  not  of  very  rare  occurrence,  the  condition  is 

seen  in  Fig.  63. 

Mamma. — The  following  remarks  are  intended  to 
serve  as  outlines  of  a  basis  of  classification  of  tumours 
generally  ;  they  are  introduced  here  because  the  exam- 
ples whereby  they  are  illustrated  have  now  increased, 
and  because  the  breast  affords  numerous  further 
striking  illustrations. 

Already  on  pages  135  and  136,  and  again  on  pages 
173  and  174,  reference  has  been  made  to  the  nume- 
rous varieties  of  mammary  tumours,  to  wit,  the 
fibro-adenoma,  cystic  fibroma,  intra-cystic  tumours, 
intra-canalicular  fibro-adenoma,  fibro-myxoma,  myxo- 
adenoma  and  adeno-sarcoma  ;  finally  to  the  acinous, 
tubular,  intra-cystic  glandular  and  other  malignant 
epitheliomata.  From  these  references  it  may  be 
gathered  that  there  are  three  categories,  one  in  which 
there  are  marked  stroma  changes,  another  in  which 
the  stroma  and  gland  changes  appear  equally  divided, 
and  a  third  in  which  the  epithelial  changes  are  dis- 
tinctly the  most  important.    In  reviewing  these  three 

sarcomata  are  described  in  the  cervix  (Thiede  and  Rein,  ref. 
Pernice).  On  the  other  hand,  Kolessnikow  describes  a  pigmented 
rhabdomyoma  in  the  horse  which  might  have  been  vaginal  in 
origin  (compare  case  of  melanotic  sarcoma  in  anal  region  of  horse, 
by  B.  Sutton,  "  Pathology  "). 
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divisions  we  must  bring  into    consideration  certain 
facts,  and  the  deductions  from  these  facts,  which  have 
from  time  to  time  appeared  in  the  course   of  this 
work.     For   instance,  the   importance  of  accessory 
gland  and  other  structures  (rests)  has  been  insisted 
upon  on  pages  159,  173,  198,  &c.  ;  also  the  fact  that 
in  very  many  tumours  the  stroma   and   the  gland 
element  develop  hand  in  hand,  and  that   the  peri- 
acinous  tissue  is  in  effect  highly  specialised,  and  should 
always  be  considered  with  the   epithelial  elements. 
This  latter  point  was  emphasized  in  the  case  of  der- 
moid] cysts,  where  it  was  pointed  out  that  quite  as 
much  importance  was  to  be  attached  to  the  connec- 
tive tissue  as  to   the  epithelial  lining.     In  making 
a  large  number  of  sections  of  diseased  acinous  glands, 
one  cannot  fail  to  be  struck  with  the  clearness  with 
which  the  periacinous  tissue  frequently  becomes  differ- 
entiated from  the  surrounding  connective  tissue  of  the 
body  (the   skeletal   tissue)  ;    this   will   be  rendered 
clearer  further  on.    We  have  suggested  that  it  may 
be  possible  to  divide  tumours  into  those  of  a  con- 
genital and  those  of  an  acquired  type.    For  we  have 
not  failed  to  notice  how  tumours  which  arise  from 
accessory  structures  (rests)  possess  characters  of  their 
own,  such  for  instance  as  a  stroma  which  is  quite 
different    from   an    inflammatory    connective  tissue 
hyperplasia,  does  not  tend  to  contract,  and  in  its  rapidly 
growing  form  is  spoken  of  as  sarcomatous  ;  and  epi- 
thelial structures,  which,  to  take  the  case  of  acini, 
are  regular,  bear  a  definite  relationship  to  the  stroma 
and  are  not  like  acini  the  seat  of  inflammatory  hyper- 
plasia.    The  close  relationship  of  epithelial  hyper- 
plasia (inflammatory)  to  certain  types  of  cancer,  and 
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of  both  conditions  to  "irritative"  processes,  has  been 
over  and  over  again  referred  to  in  the  text,  and  suffi- 
cient evidence  has  accumulated  to  show  that  such 
growths  are  acquired.  The  hyperplasia,  it  will  have 
been  noted,  appeared  in  many  instances  to  be  an 
adaptation  to  altered  circumstances  (implied  in  the 
"irritation");  of  such  a  nature  it  has  been  argued 
may  be  the  stratification  and  cornification  of  an  epi- 
thelial surface  and  the  formation  of  scar  tissue.  The 
dermoid  metamorphosis  it  will  also  have  been  observed 
occurred  quite  irrespective  of  an  ecto-,  endo-  or  meso- 
dermic  origin.*  It  was  seen  how  the  epithelial  hyper- 
plasia in  many  instances  appeared  to  alter  its  nature, 
taking  on  certain  characters  termed  malignant  (p.  161) 
and  no  longer  serving  any  useful  purpose.  The  common 
types  of  cancer  which  we  have  held  characteristic  of 
this  origin  are  figured  in  numbers  63,  65,  66,  67,  70,  71, 
72  and  73,  and  the  terms  which  have  been  chiefly  used 
to  designate  them  have  been  acinous,  scirrhoid  and 
encephaloid.  If  it  has  thus  been  possible  to  trace 
epithelial  hyperplasia  to  malignancy,  it  is  probable  that 
the  same  may  be  done  in  the  case  of  connective  tissue 
or  indeed  of  other  tissues.  Connective  tissue  hyper- 
plasia is  a  very  common  phenomenon,  and  usually 
ends  in  contraction  and  sclerosis  (compare  cornifica- 
tion) ;  moreover  it  is  regarded  as  the  change  es- 
pecially due  to  chronic  irritative  lesions,  it  is  an 
acquired  change  and  a  reaction  in  adult  tissue.  But 

0  Naturally  a  normally  stratified  surface  {i.e.,  the  skin)  will  in 
hyperplasia  show  more  marked  stratification,  cornification  and 
differentiation  generally,  than  a  membrane  normally  covered  by 
serous  or  columnar  epithelium.  This  metamorphosis  implies  no 
metaplasia. 
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there  appears  to  be  very  strong  evidence  of  hyper- 
plasia, in  long  standing  cases  of  chronic  inflamma- 
tion, assuming  something  more  than  a  mere  protective 
reaction,  in  fact  of  becoming  malignant  (note  the 
papillo-sarcomata  of  the  lung,  granuloma  fungoides, 
&c).  The  resulting  growth  would  be  termed  a  sar- 
coma, an  acquired  sarcoma  we  will  provisionally  call  it, 
for  a  large  number  of  the  sarcomata  as  will  be  shown 
appear  to  be  truly  congenital. 

There  are  benign  cellular  fibroid  growths  which  do 
not  resemble  the  tissue  of  an  inflammatory  hyperplasia* 
and  exhibit  no  tendency  to  contract;  moreover,  the 
stroma  passes  in  many  instances  imperceptibly  into 
the  sarcomatous,  and  evidence  has  been  brought  for- 
ward in  the  text  to  connect  them  with  congenital  rests. 
We  may  then  perhaps  be  justified  if  for  the  latter  we 
employ  the  terms  congenital  or  embryonic,  and  for  the 
former  acquired  or  adult. 

In  the  chapter  on  Tumours  we  insisted  upon  a  differ- 
ence between  congenital  and  acquired  epithelial  warts 
and  other  structures.  To  take  the  congenital  warts : 
one  may  very  often  observe  a  striking  difference  be- 
tween the  epithelial  and  the  fibrous  elements  of  the 
wart  and  those  of  the  surrounding  epithelium  and  con- 
nective tissue  ;  note,  for  example,  pigmentation,  forma- 
tion of  hairs,  abundant  formation  of  horny  nests,  and  a 
very  cellular  stroma  (not  of  the  nature  of  a  small  round- 
celled  infiltration) .  The  acquired  warts,  in  the  produc- 
tion of  which  chronic  irritative  processes  play  such  an 

*  Although  their  growth  undoubtedly  may  be  influenced  by 
"  irritation,"  there  are  other  very  important  exciting  causes  of  the 
nature  of  those  which  operate  say  at  puberty  or  the  menopause, 
&c. 
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important  part,  differ  entirely  from  these.*  There  is 
an  equally  striking  difference  between  benign  congeni- 
tal and  acquired  glandular  growths;  in  the  former 
case,  as  stated  above,  the  glands  tend  to  be  regular, 
and  are  usually  lined  by  a  secreting  epithelium  which 
has  very  often  a  definite  character  of  its  own,  (pre- 
sence of  cilia,  presence  of  a  secretion)  ;  in  the  case 
of  hyperplasia  the  epithelial  growth  is  often  irregu- 
lar and  the  character  of  the  epithelium  altered,  but 
never  in  the  sense  that  it  might  acquire  cilia. f  More- 
over we  direct  especial  attention  to  the  fact  that  just  as 
in  the  case  of  the  congenital  wart,  the  stroma  in  the 
benign  gland  tumour  possesses  characters  of  its  own,  which 
in  numerous  instances  sharply  separate  it  from  the 
skeletal  tissue.  In  the  acquired  benign  growths  this 
differentiation  of  the  sub-epithelial  or  periacinous 
tissue  comes  out  by  no  means  so  strongly. 

Corresponding  to  the  adult  and  embryonic  benign 
epithelial  growths  are  adult  and  embryonic  malignant 
epithelial  tumours.  Concerning  the  malignant  em- 
bryonic tumours ; — in  the  commencement  of  my  in- 
vestigation of  morbid  growths  I  was  struck  by  the  fact 
that  there  were  certain  squamous  epitheliomata  which 
possessed  an  epithelium  and  stroma  of  their  own ;  in 
the  epithelium  an  absence  perhaps  of  the  prickle  pro- 
cesses and  an  abundant  development  of  peculiar  horny 
nests,  in  the  stroma  an  encapsulation  from  the  general 

0  Note,  for  example,  the  formation  of  exaggerated  prickles  and 
of  cellular  nests. 

f  Although  curiously  enough,  it  is  in  these  cases  that  the  ex- 
pression "  reversion  to  an  embryonic  type "  is  spoken  of.  The 
contrary  is  the  case,  witness,  for  example,  increased  development 
of  prickles  and  cornification. 
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connective  tissue.  Such  a  tumour  appeared  to  spring 
from  one  minute  point,  and  I  often  failed  to  demon- 
strate any  connection  between  it  and  the  surface  epithe- 
lium. In  the  enamel  germ  tumours  I  was  equally 
impressed  with  the  differentiation  of  the  stroma  and 
the  epithelium;  the  former  in  many  cases  could  as 
readily  be  distinguished  from  the  general  connective 
tissue  as  the  epithelium—they  were  encapsuled* 

Another  fact  may  also  be  noted,  namely  the  imper- 
ceptible transition  between  the  benign  and  malignant 
forms,  just  as  in  the  case  of  the  benign  and  malignant 
embryonic  connective  tissue  tumours. 

We  have  mentioned  that  in  some  tumours  the  gland 
and  stroma  tissue  may  develop  hand  in  hand,  that 
the  periacinous  tissue  may  become  sharply  defined 
from  the  general  fibrous  tissue,  and  that  these  differ- 
ences are  most  marked  in  those  tumours  which  we  had 
every  reason  to  believe  develop  from  accessory  struc- 
tures. Figures  52  and  77  will  serve  to  illustrate  this 
variety,  the  former  is  from  the  breast,  the  latter  from 
the  ovary ;  it  is  a  very  common  form  of  tumour,  and 
may  be  termed  the  embryonic  or  congenital  fibro- 
adenoma. Between  these  tumours  and  embryonic 
adeno-sarcomata  and  the  so-called  typical  columnar 
epitheliomata  (malignant  adenomata)  there  is  no 
sharp  line.  And  just  as  in  certain  multiple  neuro- 
mata, all  transitions  are  observed  from  the  encapsuled 
to  the  diffuse  spreading  condition,  known  as  elephanti- 
asis neuromatosa,  so  in  the  sarcomatous  varieties  of 
the  above  a  diffuse  form  may,  in  the  breast  for  example, 
produce   an    elephantiasis    (Virchow)  ;    similarly  the 

*  I  have  up  to  the  present  unfortunately  been  unable  to  obtain 
any  specimen  of  branchiogenous  carcinoma. 
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stroma  of  an  ovarian  tumour  may  spread  diffusely 
into  the  pedicle  and  involve  surrounding  structures. 
The  stroma  of  the  congenital  tumours  may  thus  grow 
in  excess  of  the  epithelial  element  Further,  we  have 
referred  to  the  congenital  epithelial  wart,  but  we  might 
also  have  referred  to  certain  fibromata  and  sarcomata 
developing  from  moles,  which  possess  characters  of 
their  own  and  are  often  pigmented.  In  the  breast  certain 
fibromata  and  sarcomata  are  found,  which,  if  we  can 
trust  microscopical  appearances  are  similar  in  structure 
to  the  periacinous  fibroid  and  sarcomatous  tissue  in  the 
case  of  the  mixed  tumours.*  On  the  other  hand,  the 
gland  increase  may  be  very  striking.  It  assumes 
several  forms,  of  which  we  consider  one  to  be  of  the 
type  of  the  malignant  adenoma  represented  in  figure 
74,  taken  from  the  uterus  ;  further  examples  occur  in 
the  ovary,  breasts,  and  in  other  glands  ;  the  acini  may 
be  solid,  but  as  far  as  my  researches  lead  me  at  pre- 
sent the  type  of  a  gland  is  closely  preserved  ;  for  their 
identification  I  would  in  addition  lay  great  stress 
upon  the  appearance  of  the  periacinous  tissue. 

To  turn  to  the  acquired  or  adult  tumours,  we  learn 
that  one  of  the  most  striking  features  about  them  is 
the  prominence  of  the  epithelial  changes  ;  so  much  so 
is  this  the  case  that  it  is  usual  to  lay  little  stress  upon 
the  stroma  changes.  We  have,  however,  repeatedly 
directed  attention  in  the  case  of  epithelial  hyperplasias 

°  This  question  of  the  differentiation  of  the  peri-glandular  tissue 
and  the  formation  of  peri-glandular  fibromata  with  an  increasing 
disappearance  of  the  glandular  element  opens  up  the  question  of 
the  nature  of  a  very  large  number  of  connective  tissue  tumours, 
amongst  which  may  be  even  included  the  fibro-myomata  of  the 
uterus. 
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to  the  granulation  tissue  appearance  of  the  stroma,  and 
we  have  mentioned  that   the  connective  tissue  in- 
crease may  assume  considerable  dimensions  (certain 
polypi).    Great  stress  must  now  be  laid  on  the  fact 
that  apart  from  any  very  marked  small  round  celled 
infiltration  which  may  be  present,  and  some  usually  is, 
no  sharp  encapsulation  exists,  and  the  tissue  of  the 
neoplasm,  be  it  sub-epidermic   or  periacinous,  does 
not  strike  us  as  differing  very  greatly  from  the  general 
fibrous  tissue  ;  it  may  be  found  dense  and  hyaline.  In 
the  malignant  varieties  and  especially   in  the  slow 
growing  forms  as  scirrhus,  certain  squamous  epithe- 
liomata,  &c,  a  very  pronounced  contraction  and  often 
hyaline  transformation  of  the  stroma  follows  upon  the 
small  round  celled  proliferation  or  even  takes  place 
imperceptibly  without  any  noticeable  increase  in  small 
round  cells.    This  formation  of  scar  tissue,  sclerosis 
or  hyaline  change,  we  know  to  be  a  common  property  of 
any  adult  connective  tissue,  and  further,  that  the  pro- 
duction of  these  conditions  appears  greatly  influenced 
by  all  those  causes  which  are  classed  under  irritation 
and  senile  decay.     At  the  present  it  seems  possible 
only  in  a  limited  number  of  instances  to  separate 
the   connective  tissue  changes  which   start   in  the 
periacinous  from  those  occurring  in  the  common  fibrous 
tissue  around,  they  appear  to  pass  imperceptibly  from 
the  one  to  the  other.    There  is  as  fundamental  a  differ- 
ence between  the  periacinous  tissue  of  the  acquired 
growth  and  that  of  the  embryonic  as  there  exists  be- 
tween the  epithelial  elements  in  the  two  instances. 
A  wide  difference  in  their  time  of  production  will,  we 
think,  account  for  these  peculiarities. 

There  are  benign  gland  tumours,  the  microscopic 
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appearances  of  which  do  not  warrant  us  in  assuming 
an  early  congenital  origin,  and  in  the  history  of  which 
prolonged  irritation  has  not  been  signaled.  The  con- 
nectitive  tissue  is  often  coarsely  fibrous,  and  cystic  and 
intracystic  growths  may  be  present.  It  is  quite  possible 
that  in  some  cases  the  connection  of  an  acinous  or 
lobule  with  the  rest  of  the  gland  may  have  become 
severed,  and  that  the  isolated  portion  has  then  given 
rise  to  a  tumour.  The  process  may  perhaps  be  illus- 
trated in  the  case  of  the  amputation  neuroma.  Many 
of  them  are  simple  hyperplasias. 

From  time  to  time  attention  has  been  called  to 
hyaline  changes  in  the  tissue  surrounding  gland  acini. 
In  making  a  series  of  sections  of  acinous  glands,  and 
especially  of  the  breast,  one  cannot  fail  to  be  struck, 
that  as  the  result  of  atrophy  or  senile  decay,  the  peri- 
acinous  tissue  may  become  more  strongly  differentiated 
from  the  skeletal  fibrous  tissue,  it  appears  more  refrac- 
tive and  is  very  often  hyaline.  On  several  occasions 
in  the  breast  I  have  had  an  opportunity  of  observing  a 
most  complete  peri-canalicular  hyaline  transformation, 
the  acini  appearing  converted  into  branching  and  lobed 
thick  hyaline  cylinders,  whilst  the  vessel  walls  were 
often  similarly  affected.  The  change  appeared  in  some 
cases  to  commence  in  the  ground-substance  immedi- 
ately adjacent  to  the  epithelial  lining.  This  observa- 
tion reminds  us  of  those  of  Patenko  concerning  the 
corpora  fibrosa  of  the  ovary  (p.  346)  and  those  of 
Jiingst  who  describes  an  intra-canalicular  myxoma  of 
the  breast,  in  which  there  were  most  marked  hyaline 
changes  and  the  vessels  were  also  affected.  Neumann 
and  others  also  describe  periacinous  hyaline  changes 
in  the  breast,  and  it  seems  highly  probable  that  the 
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cylindromata  generally  must  be  reckoned  in  this  group. 
Further,  the  hyaline  adenomata  appear  to  have  strong 
affinities  with  the  myxomatous  tumours  (Jiingst's  case), 
and  these  as  we  know  form  some  of  the  most  typical 
pericanalicular  growths.  Still  more  important  is  the  re- 
lationship which  they  bear  to  the  remarkable  colloid 
tumours  in  which  the  periglandular  stroma  is  the  seat 
of  the  metamorphosis.  A  striking  fact  in  the  hyaloid, 
myxomatous  and  colloid  tumours  is  that  very  frequently 
the  epithelial  changes  are  only  slight,  in  many  cases 
there  is  exceedingly  little  epithelium. 

The  above  remarkable  ground  tissue  changes  are  not 
only  to  be  observed  in  periglandular  tissue,  we  have 
mentioned  that  the  vessel  walls  may  be  converted  into 
hyaline  cylinders.  The  hyaline  transformation  of  the 
intima  is  an  old  observation,  but  there  are  cases  in 
which  what  appears  to  be  an  allied  metamorphosis  is 
carried  to  great  lengths  ;  thus,  on  more  than  one  occa- 
sion in  the  text,  we  have  referred  to  the  colloid  tumours 
which  have  been  found  associated  with  vascular 
growths,  and  in  addition,  cylindromatous  and  mucoid 
angio-sarcomata  have  also  been  described.  Lastly,  we 
may  mention  that  gentian  violet  now  and  then  gives  a 
slight  rosy  reaction  with  the  hyaline  material,  so  that 
a  relationship  to  amyloid  is  not  an  extravagant  view. 
Of  the  same  nature  as  the  preceding  hyaline  changes, 
is  probably  the  hyaline  transformation  which  has 
already  been  noted  immediately  beneath  the  endo- 
thelium of  Bowman's  capsules  in  the  kidney  and  in 
the  glomerulus  itself. 

What  we  desire  to  emphasize  in  the  preceding  para- 
graph is  that  periacinous  or  perivascular*  tissue  in 
•  In  this  term  we  include  the  vessel  wall. 
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cases  of  atrophy,  senile  decay,  cachexia  (including  the 
cases  accompanied  by  suppuration),  but  especially  in 
neoplasms,  may  be  the  seat  of  the  remarkable  changes 
described  as  myxomatous,  hyaline,  amyloid  and  colloid. 

Stress  has  been  laid  upon  the  periacinous  tissue  as 
distinct  from  the  supporting  skeletal  tissue.  As  seen 
elsewhere  in  the  text  it  is  not  unusual  for  osseous 
metaplasia  to  occur  in  the  skeletal  tissue  under  certain 
circumstances,  as  for  instance,  in  chronic  inflammation 
when  the  vascular  supply  is  increased.  We  are  there- 
fore of  opinion  that  in  the  cases  of  ossification  of  the 
breast  and  other  organs,  it  is  this  skeletal  tissue  and 
not  the  periacinous  which  is  the  seat  of  the  metaplasia. 

In  accordance  with  the  views  put  forward  in  the  pre- 
ceding pages  we  may  state  that  there  are  at  least  three 
or  four  recognisable  types  of  mammary  tumours,  viz. : — 

1.  Embryonic  or  congenital. — Periacinous  tissue  his- 
tologically distinguishable  from  the  surrounding  skeletal 
tissue,  encapsuled.  Gland  acini  composed  of  slit-like, 
hollow  or  solid  branching  cylinders.  Cystic  dilatation 
in  some  cases.  Tumours  sometimes  multiple  ;  often 
appear  at  a  comparatively  early  age  and  may  for  a 
long  period  remain  stationary  and  then  commence  a 
rapid  growth.  They  appear  in  very  many  cases  free 
from  the  gland,  e.g.,  certain  adeno-fibromata,  myxo- 
fibromata,  adeno-sarcomata  and  cystic  sarcomata, 
melanotic  tumours,*  fibromata,  sarcomata  (elephanti- 
asis), peri- canalicular  and  intra-canalicular  fibromata. f 

2.  Acquired  or  adult. — Connective  tissue  not  sharply 

0  These  are  probably  dermato-fibromata  and  derived  from  the 
areola. 

f  In  the  intra-canalicular  fibromata  the  glandular  epithelium 
merely  takes  the  place  of  an  epithelial  investment  comparable  to 
the  endothelium  of  the  peritoneum. 
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differentiated,  very  frequently  infiltrated  with  small 
round  cells ;  and  tending  to  contract.  Epithelial  pro- 
liferation, stratification,  formation  of  cysts  and  intra- 
cystic  papillomata.  Changes  associated  with  chronic 
inflammatory  processes,  e.g.,  hyperplasias,  which  may 
occur  in  the  form  of  diffuse  or  fairly  circumscribed 
indurations.  These  pass  to  the  malignant  epithelial 
tumours,  in  which  the  fibrous  tissue  very  often  exhibits 
a  marked  tendency  to  contract,  and  is  infiltrated, 
whilst  solid  epithelial  acini  or  irregular  epithelial  alveoli, 
consisting  of  very  few  or  very  many  cells  are  formed, 
e.g.,  acinous  cancer,  figures  70  and  71,  scirrhoid,  figure 
72,  and  encephaloid,  figure  73. 

In  a  sub-division  of  the  acquired  tumours  may  be 
placed  those  in  which  there  is  no  evidence  histologi- 
cally or  otherwise  of  chronic  irritation.  For  some 
of  these  we  have  already  assumed  {see  above)  an 
accidental  origin  such  as  the  blocking  of  a  duct ;  many 
appear  to  be  simple  hyperplasias. 

3.  Tumours  in  which  the  connective  tissue  is  the 
seat  of  progressive  hyaline,  mucoid  or  colloid  changes. 

4.  Tumours  arising  in  the  extra-acinous  tissues, 
namely,  fatty,  vascular,  osseous,  cartilaginous  and 
muscular.    These  may  be  congenital  or  acquired. 

According  to  Billroth's  and  Schmidt's  analyses  of 
mammary  tumours,  82  per  cent,  are  carcinomata, 
and  the  majority  of  observers  are  agreed  that  in  the 
production  of  this  extremely  large  percentage  of  cancer, 
mastitis  has  a  most  important  influence,  (thus  Schmidt 
and  Schulthess  in  their  very  large  analyses).  The 
nature  of  the  precancerous  changes  has  engaged  the 
attention  of  Mr.  Raymond  Johnson,  and  recently  and 


364  TUMOURS  OF  THE  MAMMA. 

independently  that  of  Mr.  Beadles.*  Both  describe 
stratification  of  the  large  ducts  and  connective  tissue 
induration  in  chronic  mastitis,  and  in  cases  of  cancer 
associated  epithelial  proliferative,  atrophic  and  cystic 
changes  in  other  portions  of  the  mammary  gland. 
Agreeing  with  this  the  malignant  change  may  occur 
at  more  than  one  spot.  In  conjunction  with  these 
observations  may  be  taken  those  of  Paget,  who  has 
described  cancer  following  upon  irritative  psoriatic  and 
malignant  epithelial  changes  of  the  nipple  and  areola 
("Paget's  Disease  of  the  Nipple  "J.f 

Of  3,329  cases  of  mammary  carcinomata  analysed 
by  Schulthess,  47  only  occurred  in  men.  The  common 
type  is  scirrhus. 

Schuchardt  has  brought  together  some  406  cases  of 
tumours  of  the  male  breast.  Amongst  these  there  are 
numerous  cases  of  fibromata  and  cystic  and  adeno- 
fibromata  ;  in  many  cases  the  tumours  appeared  about 
puberty.  In  connection  with  this  last  point  may  be 
mentioned  that  there  are  very  numerous  cases  of  mas- 
titis in  the  male  at  the  age  of  puberty  (mastitis 
pubescentium  virilis) . 

*  The  conclusions  of  both  these  gentlemen  are  in  process  of 
publication.  I  am  greatly  indebted  for  the  kindness  with  which 
both  have  communicated  to  me  their  results  and  shown  me  their 
numerous  specimens. 

t  In  the  case  of  mammary  tumours,  a  secretion  from  the  nipple 
has  long  been  recognised  (Richard,  "  Memoire  sur  un  symptome 
neglige  de  certaines  tumeurs  du  sein,"  Journal  de  Malgaine,  1852), 
but  has  been  considered  by  different  observers  to  be  diagnostic  of 
cystic  or  malignant  states  respectively. 

Kocher  in  V.A.,  73,  1878,  describes  a  very  interesting  "mastitis 
carcinomatosa,"  with  eczema  of  the  nipple,  &c.  A  secondary 
growth  was  found  in  an  axillary  gland  before  the  malignant  nature 
of  the  chronic  mastitis  became  pronounced. 
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Chapter  XIX. 

MUSCULAR  AND  NERVOUS  SYSTEMS. 

Muscular  System. 

As  numerous  references  have  already  been  made  to 
this  system,  a  summary  will  here  suffice. 

Regeneration  of  muscle  fibres  occurs  in  wounds  of 
striated,  unstriated  and  cardiac  fibres.  In  Chap.  V., 
in  connection  with  the  subject  of  wounds  of  muscle, 
two  forms  of  giant  cells  were  described,  the  one  pro- 
bably phagocytic,  the  other,  muscle  cell  monstrosities. 
The  outgrowths  described  by  Neumann  on  regener- 
ating muscle  fibres,  and  which  consisted  in  the  first 
place  of  unstriated  multi-nucleated  protoplasm,  later 
of  striated,  may  have  been  of  the  nature  of  either  of 
the  above  forms. 

Inflammatory  hyperplasia,  especially  of  the  smooth 
muscular  fibres,  is  common,  and  has  been  described 
on  several  occasions  {see  Lung,  p.  330)  ;  in  certain 
instances  (uterus)  polypi  may  be  formed.  In  the 
voluntary  and  cardiac  muscles,  proliferation  of  the 
muscle  nuclei  may  readily  be  observed. 

In  the  horse,  Piitz  describes  a  very  interesting  case 
of  fibroid  pseudo-hypertrophy  induced  by  the  irritation 
of  psorospermial  tubes  (Miescher's  tubes,  Rainey's 
corpuscles)  within  the  muscle  fibres  ;  trichinae  may 
also  cause  a  small  round  celled  proliferation  and  sub- 
sequent fibrosis. 

Hypertrophy  and  hyperplasia  may  be  brought  about 
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by  increased  function.  In  the  case  of  hollow  organs 
(alimentary  canal,  ureters,  bladder,  tubes,  &c),  partial 
obstruction  may  lead  to  a  very  pronounced  annular, 
diffuse  or  even  one-sided  hypertrophy  and  hyperplasia. 
In  this  connection  may  be  taken  the  hypertrophy  of 
the  heart  and  vessels  already  referred  to.  Congenital 
hypertrophy  of  both  voluntary  and  involuntary  muscles 
occurs.  In  Thomsen's  disease  (Erb),  hypertrophy  of 
the  muscle  fibres  is  described  in  addition  to  other 
changes  (see  below).  In  some  cases  of  hypertrophy 
(Auerbach)  the  size  of  the  fibres  may  be  increased 
two-  or  three-fold. 

Atrophy  and  degeneration. — Atrophy  both  of  striated 
and  unstriated  muscular  fibres  is  a  striking  pheno- 
menon. It  has  been  referred  to  under  the  heart 
(Fig.  85),  and  under  the  vessels  (figs.  87  and  88). 
Disuse  is  a  frequent  cause  (e.g.,  the  intestine  in  cases 
of  artificial  anus)  ;  it  also  occurs  as  a  senile  change. 
Pressure  atrophy  is  observed  in  cases  of  complete 
obstruction  of  all  hollow  muscular  viscera  ;  it  is  also 
seen  in  cases  of  invading  tumours  of  all  kinds,  or 
when  the  stroma  of  the  muscle  is  the  seat  of  con- 
nective tissue,  fatty  or  bony  overgrowth.  Division 
of  the  tendon  (disuse)  leads  according  to  Krauss  and 
others  to  atrophy  of  the  muscular  fibres,  increase  of 
the  muscle  nuclei,  hyaline  degeneration  and  connective 
tissue  overgrowth.  Division  of  the  muscle  nerve 
(Vulpian,  Krauss  and  numerous  others)  leads  to 
similar  degenerative  changes,  and  as  we  know,  a 
large  number  of  muscular  atrophies  are  bound  up 
with  lesions,  either  of  the  peripheral  nerves  or  nerve 
centres  (lead,  alcoholic,  diphtheritic  and  other  neurites, 
progressive  muscular  atrophy,  anterior  polio-myelitis, 
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syringomyelia,  glosso-labial  laryngeal  paralysis,  &c). 
In  these  so-called  neuropathic  atrophies,  the  muscular 
fibres  atrophy,  may  become  longitudinally  striated,  and 
may  show  hyaline,  granular  or  fatty  changes  ;  rows 
of  proliferating  muscle  nuclei  are  somewhat  charac- 
teristic, a  fact  to  which  attention  has  already  been 
drawn.  There  is  a  progressive  fibrosis  and  occasion- 
ally an  excessive  overgrowth  of  the  interstitial  fatty 
tissue,  as  in  pseudo-hypertrophic  paralysis.  This  last 
named  disease  is  usually  regarded  as  a  myopathic 
atrophy,*  and  has  for  its  chief  characteristic  an  abundant 
overgrowth  of  fat.  Some  observers  (Schultze,  Gowers, 
&c.)  lay  stress  on  a  difference  between  the  atrophy  of 
the  muscular  fibres  in  this  disease  and  in  the  pre- 
viously mentioned  group.  Thus  there  is  an  absence 
of  the  chains  of  muscle  nuclei  and  of  any  marked 
degeneration  —  apart  from  atrophy — in  the  fibre. 
Gowers  compares  the  appearance  to  that  of  a  myo- 
lipoma, and  it  may  be  added  that  it  also  resembles  the 
myolipomatous  tissue  which  replaces  the  normal 
muscle  tissue  in  certain  foetal  monstrosities,  and 
which,  moreover,  is  sometimes  associated  with  mal- 
formation of  the  cord.  There  is  a  great  deal  in 
favour  of  a  congenital  origin.  The  fatty  overgrowth 
may  be  very  marked,  and  this  has  given  rise  to  the 
term,  lipomatosis  luxurians  ;  indeed  in  some  cases  it 

0  Authorities  are  not  agreed  over  the  division,  into  neuro-  and 
myopathic,  as  in  some  cases  of  what  appeared  to  be  pseudo-hyper- 
trophic paralysis,  there  were  changes  in  the  central  nervous 
system.  Dahnhardt,  Bramwell,  Eulenberg,  Barth  and  others 
describe  cases  in  which  nerve  changes  were  either  proved  or 
strongly  suspected.  On  the  other  hand,  Charcot  says  that  fatty 
overgrowth  may  take  place  in  cases  of  progressive  muscular 
atrophies. 
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seems  possible  to  regard  the  condition  as  a  congenital 

fatty  neoplasm. 

Apart  from  the  subject  of  atrophy,  the  degenerations 
of  the  muscle  substance  have  been  made  the  subject  of 
numerous  investigations  of  which  those  of  Zenker  on 
the  granular  and  hyaline  changes  in  cases  of  typhoid 
early  attracted  attention.  Hyaline  metamorphosis 
both  of  striated  and  unstriated  (Benecke)  fibres  is  as 
we  now  know  common  in  wounds,  severe  fevers  and 
senile  states.  Fatty  degeneration  (fig.  28),  and  in- 
creased pigmentation  has  already  been  described.  We 
would  especially  here  draw  attention  to  the  large  quan- 
tity of  glycogen  and  the  melanin  which  is  to  be  found 
in  many  of  the  congenital  myomata.  In  Thomsen's 
disease  vacuolation  and  irregularities  of  the  fibres  are 
described.  Both  hyaline  (Klebs)  and  amyloid  de- 
generation (Ziegler)  have  been  observed  in  the  stroma 
causing  atrophy  of  muscle  fibres. 

Osseous  metaplasia  is  a  very  striking  change  which 
may  occur  in  the  inter-muscular  tissue  ;  it  has  been 
referred  to  under  "exercise  bones"  and  myositis  ossi- 
ficans.* Fatty  hyperplasia  results  in  the  lower  animals 
from  overfeeding  and  the  irritation  of  parasites.  It  is 
seen  in  the  cardiac  muscle  and  as  above  described  in 
muscular  atrophies. 

The  tumours  of  muscles  must  be  divided  into  those 
which  arise  from  the  muscle  and  the  peri-muscular 
tissue  (the  perimysium),  and  those  which  arise  in  the 
latter  and  in  the  general  skeletal  tissue  which  pene- 
trates into  the  muscle  ;  to  the  latter  category  belong 

0  Thus  bone  formation  occurs  in  the  periosteum,  tendons,  inter- 
muscular septa,  aponeuroses,  and  the  skeletal  fibrous  tissue 
generally. 
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osteomata,  fibromata,  sarcomata,  myxomata,  lipomata, 
and  nsevoid  growths  ;  to  the  former  the  rhabdo-  and 
leiomyomata.  A  very  large  proportion  are  congenital 
growths,  the  hyperplasias  (inflammatory)  appearing  to 
be  the  chief  representatives  of  the  acquired  forms. 
Congenital  polypoid  myomata  occur  in  the  alimentary 
canal,  bile  duct,  pelvis  and  ureter,  and  in  the  vagina 
and  uterus  :  myomata  likewise  occur  in  the  kidney, 
ovary,  testis,  skin  (dermatomyomata),  and  in  vascular 
and  lymphatic  tumours  ;  in  these  situations  as  already 
discussed  (p.  351),  they  may  be  striated  or  unstriated, 
and  may  remain  circumscribed  (myofibromata)  or 
spread  rapidly  (myosarcomata). 


Nervous  System. 

Perhaps  no  system  so  clearly  demonstrates,  as  does 
the  nervous,  the  utility  of  a  proper  appreciation  of 
tissue  development.  The  history  of  syringomyelia  will 
serve  as  one  small  instance  of  this,  and  other  equally 
striking  examples  will  be  brought  forward  in  the  text. 
For  this  appreciation  of  tissue  development  it  is  not 
necessary  to  go  back  to  the  time  when  the  embryo  con- 
sisted of  its  three  or  four  germinal  layers,  and  still  less 
to  the  remote  period  when  in  a  primitive  ancestor  the 
neural  canal  might  have  served  as  a  digestive  sac. 
Nevertheless  this  has  been  and  is  still  done,  and  dis- 
eases and  neoplasms  are  sometimes  referred  to  the 
epiblast,  mesoblast,  or  hypoblast,  and  comparisons 
have  actually  been  drawn  between  the  tumours  of  the 
neural  canal  and  those  of  the  alimentary  tract.  On  the 
contrary,  the  evidence  which  has  been  adduced  in  the 
preceding  chapters  directs  our  attention  to  those  periods 
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in  the  life  of  the  individual  at  which  a  differentiation  of 
tissue  occurs  for  a  definite  purpose  or  function.  The 
most  important  period,  and  that  with  which  we  are 
mostly  concerned  at  present,  is  probably  that  at  which 
the  individuality  and  immutability  of  say  the  sarcoblast, 
neuroblast  or  hepatoblast  asserted  itself.  It  was 
at  this  period,  as  Cohnheim  stated,  that  the  "fault"  or 
"  irregularity  "  would  be  found  which  gave  rise  to  the 
subsequent  tumour.  It  should,  however,  be  borne  in 
mind  that  in  a  general  consideration  of  astiological 
factors,  attention  should  not  be  limited  to  the  embry- 
onic period  only  ;  for  it  is  quite  possible  that  "  faults  " 
and  "irregularities"  may  happen  in  those  tissue  sys- 
tems which,  in  the  foetus,  at  birth,  or  at  puberty, 
undergo  further  change.* 

At  first  the  neural  canal  consists  of  a  solid  wall  of 
epithelial  cells  ;  at  a  later  period  differentiation  occurs 
into  a  supporting  meshwork  (myelospongium),  consist- 
ing of  branched  spongioblasts  ;f  the  myelospongium  re- 
presents the  neuroglia  and  spider  cells  of  the  adult 
nerve  tissue.  The  cells  immediately  lining  the  canal 
become  columnar  and  later  ciliated.    Whilst  this  differ- 

**  For  the  terms  "faults"  and  "irregularities"  the  word  failure 
may  be  momentarily  substituted.  We  may  then  consider  failures 
of  the  sarcoblasts  to  form  muscle  fibres,  and  of  neuroblasts  to  pro- 
duce nerve  cells,  and  of  their  remaining  as  rests  till  some  force 
calls  them  to  activity,  when  a  rhabdomyoma  or  neuroma  results. 
Similarly  we  may  regard  the  involution  of  certain  organs  (rests), 
such  as  the  thymus,  pituitary  body  and  pineal  gland,  certain  male 
sexual  organs  in  the  female  and  female  organs  in  the  male,  as 
likewise  failures  which  later  may  be  called  into  neoplastic  activity. 

\  It  will  be  observed  that  this  branching  of  epithelial  cells  is  not 
an  isolated  peculiarity,  but  may  also  be  seen  in  the  enamel  organs 
and  enamel  germ  tumours. 
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entiation  of  a  supporting  framework  is  taking  place,  the 
essential  elements  or  neuroblasts  make  their  appearance. 
These  appear  to  be  actively  growing  cells  whose  pro- 
genitors at  least,  the  so-called  germinal  cells  of  His, 
exhibit  the  phenomenon  of  karyokinesis.  For  reasons 
which  will  be  soon  brought  forward,  Balfour's  descrip- 
tions and  figures  will  be  followed  in  regarding  the 
peripheral  nerves  as  formed  by  neuroblasts  cell  out- 
growths from  the  central  system. 

A  differentiation  of  neuroblasts  occurs  throughout 
the  nervous  system  into  ganglion  and  conducting  cells. 
Both  these  cell  forms  are  characterised  by  the  forma- 
tion of  processes  which  fuse  with  one  another.  The 
conducting  cells  acquire  sheaths  of  greater  or  less 
thickness,  and  are  known  as  the  medullated  and  non- 
medullated  fibres.* 

Whilst  the  above  changes  are  taking  place,  two  im- 
portant events  occur  :  one  is  that  the  nerve  tissue  (cord 
and  brain)  becomes  invaded  by  vessels  ;  the  other  that 
the  connective  tissue  around  the  central  nervous  sys- 
tem and  the  peripheral  nerves  becomes  specialised  into 
the  tissue  which  forms  the  nerve  sheaths — dura  mater, 
arachnoid,  pia  mater,  epi-,  peri-  and  endoneurium.  As 
His  has  pointed  out  the  vascular  invasion  marks  an 
epoch  in  the  history  of  the  nervous  system,  whilst  in 
the  Paccinian  and  some  tactile  corpuscles  the  differen- 
tiation of  the  connective  tissue  attains  its  height.  In 
the  peripheral  nerves  the  connective  tissue  (endo- 
neurium) surrounds  each  individual  nerve  fibre,  but 
this  is  not  the  case  in  the  cord  or  brain  ;  in  these 
the  supporting  connective  tissue  is  supplanted  by  the 

*  The  ganglion  cells  of  the  post  roots  it  will  be  remembered 
also  possess  a  sheath. 
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neuroglia.  Processes  of  pia  mater  are,  however,  car- 
ried in  with  the  vessels,  but  both  the  vessels  and  the 
sheaths  of  pia  mater,  where  present,  appear  marked  off 
from  the  nerve  tissue  ;*  the  differentiation  is  well  seen 
in  the  case  of  the  perivascular  sheaths.  In  addition  to 
processes  of  the  pia  mater,  it  is  highly  probable  that 
foreign  tissue  elements,  like  fat,  may  be  carried  in. 

It  is  still  very  difficult  with  the  reagents  at  our  dis- 
posal to  accurately  study  the  pathological  changes  in 
the  nervous  system. f  To  demonstrate  nerve  tract  de- 
generation it  is  customary  to  employ  blue  black,  osmic 
acid,  carmine,  indigo-carmine,  Weigert's  and  Pal's 
methods ;  but  inasmuch  as  the  colour  reactions  of 
these  reagents  differ  so  widely  from  that  of  hsema- 
toxylin,  we  would  strongly  urge  upon  the  necessity  of 
also  staining  with  the  latter  ;  sections  stained  respec- 
tively with  blue  black  and  hematoxylin  are  very  differ- 
ent in  appearance.  It  is  further  advisable  to  use 
chemical  tests,  such  as  acetic  acid,  in  order  when  pos- 
sible to  differentiate  connective  tissue  from  neuroglia. 

Changes  in  the  Peripheral  Nerve  Fibres  after 

Section. 

Owing  to  recent  researches  it  is  necessary  to 
supplement  the  account  of  nerve  degeneration  and 
repair  given  on  p.  68.  Thus  there  appears  very 
much  in  favour  of  the  views  of  Biingner,  who  re- 

*  Ranvier  teaches  that  the  processes  of  the  pia  mater  and  the 
vessels  are  surrounded  by  a  sheath  of  neuroglia.  It  is  very  diffi- 
cult, however,  to  say  where  the  connective  tissue  ends  and  the 
neuroglia  commences. 

f  But  see  Weigert  in  the  "  Anatomischer  Anzeiger,"  1890. 


Fig.  113.   NEURITIS  (ALCOHOLIC). 
(Anterior  tibial  nerve). 

1.  Epineurium.        2  Perineurium.        3.  Endoneurium. 
There  is  marked  atrophy  of  tie'  nerve  fibres  and  overgrowth 
ol'  the  peri-  and  endoneural  tissue. 

Obj.  1J  in.,  without  eyepiece.    (Osmic  acid). 


Fig.  114.    PART  OF  113  MORE  HIGHLY  MAGNIFIED 

1  and  3.  The  overgrown  peri-  or  endoneurium. 
2.  A  medullated  fibre,  of  which  there  are  very  few,  most  having 
undergone  atrophy  or  being  swollen. 

Obj.  J  in.,  without  eyepiece. 
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gards  the  nuclei  and  protoplasm  of  the  sheaths  of 
Schwann  as  neuroblasts.     His  results  may  be  thus 
summarised.    After  section,  degeneration  occurs  in  the 
central  end,  in  the  portion  nearest  the  wound  and  in 
all  the  peripheral  ends,  diminishing  in  intensity  however 
towards  the  periphery.    The  medullary  sheath  breaks 
up  in  consequence  of  the  shrinking  and  changes  in  the 
fibres,  but  it  does  not  undergo  fatty  degeneration,  being 
afterwards  utilised  in  the  formation  of  new  sheaths. 
Regeneration  commences  about  the  third  day  and  is 
marked  by  karyomitosis  of  the  nuclei  of  the  sheath  of 
Schwann  and  by  increase  of  protoplasm  ;  the  prolifer- 
ating nuclei  arrange  themselves  longitudinally,  the  pro- 
toplasm around  them  increases  and  fibrillates  and  fuses 
with  that  of  adjacent  segments  ;  in  this  manner  long 
axis  cylinders  are  formed.     The  axis  cylinders  are  at 
first  rich  in  nuclei,  later  one  nucleus  remains  for  each 
internode  ;  several  fibres  may  be  formed  in  one  sheath, 
and  the  size  of  the  new  fibres  varies  very  greatly. 
About  the  third  week  the  medullary  sheath  begins  to 
be  formed.    When  a  portion  of  nerve  is  excised,  trans- 
planted living  nerve,  a  piece  of  an  artery,  ligature  or 
of  decalcified  bone  may  all  serve  to  conduct  the  peri- 
neural and  neural  cells  from  the  one  end  to  the  other. 
If  these  views  are  correct,  there  is  a  striking  similarity 
of  the  above  changes  to  those  recently  described  by 
Robert  in  wounds   of  muscle.      Moreover,  a  more 
rational  explanation  is  furnished  of  the  amputation 
neuroma,  and  of  those  cases  where  in  addition  to  a  bul- 
bous end,  the  nerve  is  enlarged  for  a  very  considerable 
distance  (case  of  Hayem  and  Gilbert,  ulnar  nerve*)  ; 

*  The  median  (central  end)  was  in  this  case  atrophied.  On  p. 
69,  fig.  25,  it  will  be  seen  that  the  distal  end  of  the  median  appears 
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the  enlargement  being  due  to  an  abundant  formation  of 
small  myelinic  fibres  ;  the  same  may  also  be  said  for 
those  cases  of  neuritis  (Westphal),  where  numerous 
small  fibres  are  present  or  the  nuclei  of  the  sheath  of 
Schwann  are  increased  (Eichorst,  and  see  later).  The 
neuroblast  theory  will  also  be  found  of  the  greatest 
service  in  the  case  of  the  neuro-fibromata. 


Degeneration  of  Nerve  Tracts  in  the  Cords. 

Secondary  degeneration. — Degeneration  of  a  tract  may 
result  from  destruction  or  removal  of  the  centre  in  the 
cortex,  or  from  lesions  which  interrupt  the  tract  in  its 
course,  or  from  division  of  the  roots.*  Fig.  118  gives 
a  very  accurate  idea  of  the  appearance  presented  by 
a  degenerated  pyramidal  tract,  the  result  of  partial 
removal  of  the  corresponding  motor  area  in  the  cortex.f 
The  degenerated  tract  is  more  deeply  stained  by 
the  blue  black,  this  is  due  to  an  increase  of  the 
interstitial  neuroglia  and  also  to  a  very  slight  extent 
of  the  connective  tissue.  Under  a  high  power  it  is 
usual  to  find  swelling  (beading)  and  atrophy  of  axis 
cylinders,  swelling,  breaking  up  and  disappearance  of 
the  sheaths  of  Schwann,  increase  of  the  interstitial 
neuroglia  and   spider  cells  and  occasionally  hyaline 

almost  normal.  Nerves  like  other  tissues  (compare  muscles  after 
division  of  the  nerve  or  tendon),  when  prevented  from  functioning  de- 
generate ;  in  the  case  of  sensory  nerves  the  central  end,  and  in 
the  case  of  motor  nerves  the  peripheral  end,  degenerates  the  most. 

These  are  spoken  of  as  secondary  degenerations,  as  opposed  to 
primary  when  part  or  the  whole  of  a  nerve  tract  degenerates  but 
not  as  a  result  of  interruption. 

f  Section  kindly  lent  me  by  Mr.  Francis  (cord  taken  from  a 
case  of  Prof.  Schafer's,  see  "Phil.  Trans.,"  1888-1889). 
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changes.  The  nearer  to  the  seat  of  lesion  the  more 
marked  is  the  degeneration.  It  is  not  our  intention  to 
state  here  what  tracts  degenerate  in  cases  of  hemisec- 
tion  of  the  cord,  section  of  posterior  columns,  section  of 
posterior  roots,  &c,  but  some  references  will  be  found 
in  the  bibliography.  In  hemisection  of  the  cord,  the 
wound  may  be  the  seat  of  a  very  abundant  dense  con- 
nective tissue  growth,  apparently  derived  from  the  pia 
mater,  which  may  extend  for  a  considerable  distance 
into  the  degenerating  tracts. 

Changes  in  the  cord  after  amputation.— Various  condi- 
tions have  been  described  by  different  observers,  such 
as  uniform  unilateral  diminution  of  one  half  the  cord, 
atrophy  of  posterior  root  zone  and  of  the  spinal  ganglia, 
changes  in  Clarke's  column,  atrophy  of  anterior  horn, 
together  with  the  nerve  cells,  &c. 

Atrophy,  pigmentation,  fatty  degeneration,  etc. 
—Atrophy  of  the  ganglion  cells  of  the  brain,  spinal  cord, 
and  sympathetic,  is  observed  under  a  great  variety  of 
circumstances.  It  may  be  congenital,  due  to  pressure 
or  disuse,  or  it  may  follow  after  an  acute  inflammation. 
In  paralysis  of  the  insane,  the  cells  may  show  a  hyaline 
atrophy  (Mendel)  ;  in  progressive  bulbar  paralysis  and 
in  chronic  poliomyelitis  the  nerve  cells  may  atrophy 
and  disappear.  In  hydrocephalus  and  in  hydromyelia 
the  nerve  tissue  as  a  whole  may  be  reduced  to  a  very 
thin  layer ;  in  the  former  case  there  may  be  complete 
atrophy  of  the  grey  matter  where  most  exposed  to 
pressure. 

Pigmentation  is  said  to  frequently  accompany  atrophy, 
and  indeed  pigmentation  is  usually  regarded  as  indi- 
cating disuse  and  involution  of  nerve  cells  ;*  these 

•  Hale  White  regards  the  pigmentation  of  the  Gasserian,  len- 
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statements  are,  however,  called  in  question.    An  ac- 
centuated pigmentation  is  normal  in  certain  portions 
of  the  central  nervous  system  (Obersteiner),  such  for 
example   as  in  the  substantia  nigra  and  ferruginea. 
Extensive  pigmentation  of  the  arachnoid,  both  spinal 
and  cerebral,  has  been  observed  occasionally  in  dark 
races  (Mohnike,  Virchow).    Apart  from  colour,  a  very 
extensive  melanosis  of  the   arachnoid  and  sheaths  of 
certain  nerves,  amounting  almost  to  a  sarcomatosis,  is 
recorded  by  Virchow ;   and  Erlitzky  describes  a  very 
abundant  melanosis  of  the  spinal  cord  in  a  case  of 
progressive  paralysis.    The  pigment  was  in  the  latter 
case  either  free  or  contained  in  cells  resembling  granu- 
lar corpuscles,  and  was  most  abundant  in  the  sclerosed 
parts  and  around  the  vessels.    This  form  of  melanosis 
must  be  distinguished  from  the  fatty  and  pigmentary 
degeneration  of  ganglion  cells  described  by  Meschede 
and  Mendel  in  paralyses  of  the  insane.  Pigmentation 
of  the  nerve  cells  is  described  in  the  acute  myelitis  of 
hydrophobia.    Lastly  Tschisch  states  that  pigmenta- 
tion of  nerve  matter  may  be  artificially  produced  in 
the  course  of  hardening  and  preparation. 

Swelling,  variolation  and  fatty  degeneration. — Swelling 
and  vacuolation  of  nerve  cells  is  observed  in  various 
forms  of  acute  myelitis  and  in  the  pyramidal  cells  of 
the  cortex  in  some  cases  of  epilepsy  (Bullen).  Fatty 
degeneration  is  frequently  associated  with  pigmen- 
tation (see  above).  The  administration  of  alcohol 
(Afanassiew)  may  lead  to  a  marked  fatty  degeneration 
of  the  pyramidal  cells.  Calcification  is  less  frequently 
observed. 

ticular,  spinal  and  cardiac  ganglia,  as  evidence  that  these  are 
degenerate  structures.  On  p.  238  reference  is  made  to  abnormal 
pigmentation  of  the  semilunar  ganglia. 
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In  the  medullated  fibres  of  the  brain,  spinal  cord, 
retina  and  peripheral  nerves,  degeneration  is  commonly 
marked  by  what  has  been  variously  termed  a  varicose, 
rosary  or  beaded  appearance.  This  is  due  to  swelling 
of  the  axis  cylinder,  and  in  transverse  sections  the 
swellings  give  rise  to  the  appearance  of  the  so-called 
hyaline  and  colloid  bodies ;  they  may  also  be  the  seat 
of  fatty  degeneration.* 

Corpora  amylacea.— -These  bodies  seem  of  very  little 
pathological  significance.  They  stain  blue  with 
iodine  and  sulphuric  acid,  and  have  been  variously 
derived  from  glia  cells  (Redlich),  blood  and  connective 
tissue  corpuscles  (Woodhead),  myelin  (Ceci),  and  axis 
cylinders. 

Acute  Myelitis  and  Softening. 

Results  of  compression,  &c. — The  effects  of  com- 
pression on  nerve  tissue  have  been  investigated  by 
numerous  observers.  The  spinal  cord  has  been  sub- 
jected to  pressure  from  outside  the  dura  mater  in  order 
to  thus  eliminate  irritation  and  inflammatory  reaction. 
For  this  purpose  Kahler  used  wax  ;  Blumenthal,  lamin- 
aria ;  Rosenbach,  pieces  of  silver ;  and  Dean,  in  the 
case  of  the  brain,  glass  discs  applied  directly  to  the 
cortex.  The  results  appear  uniform  and  of  the  nature 
of  a  parenchymatous  myelitis,  limited  for  the  most  part  to 
the  seat  of  pressure.  In  spite  of  the  compression  of 
the  part  there  is  oedema  or  softening  ;  the  nerve  fibres 
swell,  become  varicose,  and  ultimately  disintegrate  ; 
the   nerve   cells  swell   and  become  vacuolated ;  the 

°  For  further  information  see  Woodhead's  "  Practical  Pathology," 
and  Bibliography. 
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meshes  of  the  neuroglia  widen,  the  spider  cells  are 
destroyed  ;  some  of  the  blood-vessels  may  be  engorged, 
and  there  may  be  a  small  round  celled  infiltration  ;  in 
the  case  of  the  cord,  marked  dilatation  of  the  neural 
canal  as  well  as  small  cavities,  chiefly  in  the  grey 
matter,  have  been  observed  by  Rosenbach  and  others. 
Schmaus,  in  a  very  large  analysis  of  compression  myelitis 
in  caries  and  of  concussion  myelitis,  describes  changes 
similar  to  the  above.  Secondary  degeneration  of  the 
nerve  tracts  starts  from  the  lesion,  and  the  latter 
eventually  becomes  sclerosed  owing  to  connective  tissue 
and  neuroglia  cell  overgrowth.* 

Acute  myelitis  and  encephalitis. — Under  this  heading 
are  included  acute  inflammatory  reactions,  both  in 
the  spinal  cord  and  brain,  in  which  vascular  and 
perivascular  changes  are  prominent.  Like  in  so  many 
other  instances  where  the  latter  phenomena  are 
marked,  micro-organisms  or  their  products  appear  to 
play  a  considerable  part.  Thus  acute  myelitis  is  some- 
times observed  in  the  acute  general  infective  processes, 
or  as  the  result  of  spreading  inflammations  of  the 
meninges  ;  it  is  also  seen  in  hydrophobia.  In  the  cord, 
myelitis  is  usually  spoken  of  as  transverse,  focal,  dif- 
fuse or  disseminated  ;  there  is  also  a  special  form  which 
affects  the  anterior  horns  of  the  grey  matter  and  is  in 
consequence  termed  a  polio -myelitis. 

Fig.  120  represents  under  the  low  power  the  appear- 
ance of  the  cord  in  a  case  of  acute  disseminated  myelitis, 
the  cause  of  which  was  unknown.  The  affected  areas 
stain  more  deeply  than  the  surrounding  parts.  Under 
the  high  power  the  vessels  are  engorged  and  their  walls 

°  For  illustration  of  a  case  of  compression  myelitis  (caries),  see 
Gowers',  "  Spinal  Cord  and  Nerves,"  p.  247. 
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hyaline  ;  there  is  some  perivascular  small  round  celled 
infiltration,  the  nerve  fibres  are  degenerating  and  the 
interstitial  neuroglia  is   swollen.     The  degenerative 
changes  are  in  fact  similar  to  those  described  above 
under  compression  myelitis,  and  the  neural  canal  may 
be  even  dilated  and  new  cavities  may  be  formed.  Pro- 
liferation of  the  perivascular  and  endothelial  elements 
appears  to  take  place  very  early  and  there  is  also  en- 
largement and  apparent  increase  in  the  number  of 
spider  cells  (Dreschfeld,  Gowers,  myself) .  Spider-cell 
hyperplasia   is  likewise   described  by  Friedmann  in 
acute  encephalitis.*     Granular  or  Gluge's  corpuscles 
are  usually  present  in  cases  of  softening,  they  are 
most    probably    lymphoid    corpuscles.      The  terms 
"red"  and  "yellow  softening  "  have  been  long  used 
to  designate  the  blood-stained  appearance  of  the  af- 
fected areas  both  in  the  brain  and  cord.     The  acute 
inflammatory  foci  as  in  the  case  of  compression  mye- 
litis may  eventually  give  place  to  a  connective  tissue 
and  neuroglia  overgrowth.     Gowers  further  thinks  that 
there  is  some  evidence  in  favour  of  a  new  formation  of 
nerve  fibres. 

A  section  of  the  cord  from  a  case  of  acute  polio-myelitis 
is  represented  in  Fig.  121,  and  the  appearance  is  highly 
characteristic.  Both  anterior  horns  and  columns  have 
softened  and  collapsed  and  a  spreading  myelitis  has  in- 
volved the  lateral  columns.  The  polio-myelitis  may  be 
most  marked  in  the  cervical  or  lumbar  enlargements,  or 
it  may  extend  for  considerable  distances  ;  both  horns 
may  be  equally  affected  or  one  in  excess  of  the  other. 
Vascular  changes,  as  in  acute  myelitis,  are  prominent 

0  Proliferative  changes  are  prominent  phenomena  in  acute 
myelitis. 
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in  the  very  early  stages,  congestion  alone  being  re- 
corded. The  vessels  are  dilated,  there  is  considerable 
leucocytic,  "plasmatic"  and  sometimes  hemorrhagic 
exudation.  The  nerve  cells  and  fibres  swell  and  com- 
pletely disintegrate,  and  the  anterior  horns  become 
occupied  by  granular  debris,  plasmatic  exudate,*  leuco- 
cytes, large  epithelioid  cells  and  proliferating  en- 
dothelial and  connective  tissue  corpuscles. 

Fig.  119  represents  another  special  type  of  myelitis, 
namely  that  observed  in  hydrophobia.     The  most  strik- 
ing change  is  the  dilatation  of  the  vessels  and  the  peri- 
vascular small  round  celled  infiltration.     The  inflam- 
matory reaction  may  be  widespread.    It  may,  corre- 
sponding with  the  paralysis,  be  most  marked  in  the 
cervical  or  lumbar  enlargements,  but  the  medulla  is  in 
the  majority  of  cases  the  seat  of  pronounced  changes. 
In  the  brain  the  frontal  and  paracentral  lobes  are  said 
to  be  more  often  affected  than  the  other  lobes.  Ac- 
cording to  Schaffer,  Popoff  and  many  others,  the  paren- 
chymatous changes  may  be  very  marked.     These  con- 
sist in  swelling,  vacuolation  and  pigmentation  of  the 
nerve  cells  and   varicose   degeneration    of  the  axis 
cylinders.    In  some  cases,  as  in  the  figure,  the  small 
round  celled  infiltration  is  extreme,  at  other  times  much 
less  marked  but  with  greater  softening  of  the  nerve 
tissue. 

°  The  plasmatic  exudate  is  common  in  all  acute  myelites.  In 
poliomyelitis  I  have  found  very  marked  connective  tissue  and  en- 
dothelial proliferation  and  an  abundance  of  very  large  faintly 
staining-  epithelioid  cells. 


116.    SCLEROSIS  OF  POSTERIOR  ROOT  ZONKS 
Obj.  4  in.  (Carmine). 
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Fift-  HO    SCLEROSIS  OP  GOLL'S  COLUMNS. 
(Tabes  dorsalis). 

Obj.  4  in.  (Carmine). 
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The  various  Sclerotic  Processes  in  the  Brain  and 

Spinal  Cord. 

We  have  learnt  from  the  preceding  sections,  that 
division  of  a  nerve  tract  results  in  a  secondary 
degeneration  of  the  nerve  fibres  and  in  a  slight  in- 
crease  of  the  ground  nerve  tissue  (the  neuroglia),  as 
well  as  of  the  connective  tissue  elements.  It  was 
seen  that  when  nerve  tissue  was  carefully  com- 
pressed, that  there  was  a  rapid  necrosis  of  the  nerve 
elements  and  complete  disturbance  of  the  ground  tis- 
sue, as  manifested  by  the  cedema ;  that  if  healing  oc- 
curred there  was  a  very  great  overgrowth  of  connective 
tissue,  together  with  some  neuroglia  increase.  In 
clean  incised  and  punctured  wounds,  there  is  a  slight 
fibroblastic  and  endothelial  growth  and  usually  a  con- 
siderable spider  cell  proliferation.  But  if  in  any  of  the 
above  examples  irritation  be  kept  up  by  micro-organ- 
isms, or  by  other  means,  then  there  is  a  still  greater 
connective  tissue  and  vascular  reaction  as  well  as  neu- 
roglia increase,  but  the  former  predominates.  From 
the  above  examples,  therefore,  it  may  be  gathered, 
there  may  be  a  progressive  series  of  reactions,  in  the 
mildest  form  a  slight  neuroglia  hyperplasia,*  in  the 
severest  a  very  manifest  connective  tissue  overgrowth. 
Both  these  degrees  of  sclerosis  will  be  encountered  in 
the  conditions  now  about  to  be  described,  and  evidence 
will  be  brought  forward  to  show  that  in  some  cases  the 
two  forms  may  differ  serologically.    But  further  there 

0  Whether  there  is  a  proliferation  of  nerve  fibres,  has  at  present 
only  been  surmised  by  a  few;  as  will  be  seen  further  on,  prolifera- 
tion of  nerve  cell  nuclei  is  described. 
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seems  much  in  favour  of  a  third  variety  of  "  sclerosis," 
a  form  which  has  been  almost  overlooked  and  is  proba- 
bly of  the  nature  of  a  neoplastic  growth. 

Amongst  essentially  primary  sclerotic  processes  must 
be  placed  the  changes  encountered  in  certain  forms  of 
epilepsy  and  paralysis  of  the  insane.  Reference  has 
already  been  made  to  the  parenchymatous  degenera- 
tive changes,  such  as  vacuolation,  atrophy,  pigmentary 
and  fatty  degeneration  of  the  nerve  cells  encountered 
in  these  conditions  ;  similarly  it  may  be  mentioned  that 
the  nerve  fibres  may  show  degenerative  reactions,  such 
as  varicosities  and  atrophy.  But  of  most  interest  are 
the  proliferative  changes  which  are  associated  with  the 
involution  of  the  essential  nerve  elements — the  so-called 
curious  "  atrophic  proliferation"  to  which  attention  has 
so  often  been  directed  in  the  preceding  chapters.  Thus 
in  dementia  paralytica,  Mendel  (1890)  confirms  the  fact 
of  the  great  increase  of  the  spider  cells*  in  the  cortex  ; 
so  great  in  fact  that  owing  to  the  meshwork  produced, 
the  cortex  may  be  stripped  from  the  white  matter. 
Further,  Tigges,  Meynert,  Hoffman  and  others  de- 
scribe a  proliferation  of  the  ganglion  cell  nuclei  in 
similar  and  allied  conditions.  In  addition  colloid 
bodies  may  be  found,  and  the  vessels  may  be  the  seat 
of  hyaline  and  endarteritic  changes.  It  is  clear,  how- 
ever, that  the  condition  is  not  of  vascular  origin,  and 
that  other  causes,  probably  congenital,  must  be  sought 
for. 

The  ordinary  histological  changes  encountered  in 
disseminated  sclerosis,  tabes  dor  satis  and  Friedreich's  dis- 
ease, are  also  examples  of  primary  sclerosis.    The  three 

•  In  sections  from  epileptics,  kindly  furnished  by  Drs.  Mott  and 
Revan  Lewis,  there  is  great  spider  cell  hyperplasia. 


117.    SCLEROSIS  OF  POSTERIOR  COLUMNS. 
(Tabes  dorsaliB). 

Obi.  4  in-    (Aniline  blue-black). 


118    DEGENERATION  OF  PYRAMIDAL  TRACT 
(Dorsal  region). 

Alter  extirpation  of  the  motor  cortex  in  monkey 

ObJ.  4  in.    (Aniline  blue-black) 
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diseases  have  been  made  the  subject  of  the  most 
searching  and  voluminous  investigations,  and  naturally 
there  is  a  great  disparity  of  opinion  concerning  the 
interpretation  and  the  causation  of  the  changes  found.* 
In  disseminated  sclerosis  Charcot  and  Vulpian  very 
early  showed  that  although  there  appeared  to  be  a  com- 
plete interruption  of  the  nerve  fibres  in  the  sclerosed 
areas,  yet  numerous  axis  cylinders  could  be  made  out, 
probably  connected  above  and  below  with  the  medul- 
lated  fibres  ;  an  explanation  was  thus  offered,  why  in 
certain  cases  of  disseminated  sclerosis,  with  apparent 
interruption  of  the  nerve  fibres,  there  was  no  secon- 
dary ascending  or  descending  degeneration. f  Later 
Babinski  demonstrated  that  there  was  often  a  large 
number  of  amyelinic  fibres  in  the  diseased  areas.  In 
other  cases,  however,  the  majority  of  the  fibres  may  dis- 
appear or  pass  into  various  stages  of  degeneration ;  there 
may  then  be  a  very  considerable  connective  tissue  and 
endothelial  overgrowth,  proliferation  of  the  corpuscles 
of  the  central  canal,  J  chronic  meningitis  and  secondary 
degenerations.  In  view  of  the  connective  tissue  and 
vascular  proliferative  changes,  a  large  number  of 
authorities  regard  these  as  primarily  vascular,  and 
either  starting  in  an  acute  myelitis  (interstitial)  or 
spreading  from  a  meningitis.  There  is  also  evidence, 
however,  in  favour  of  a  primary  parenchymatous  origin. 
Further  that  the  change  may  in  a  few  instances  be 
neoplastic  will  be  rendered  more  obvious  later  on  ;  in 

°  Consult  references  in  the  Bibliography. 

I  This  phenomenon  may  be  compared  with  the  disseminated 
neuritis  of  Pitres  (see  later). 

I  A  very  common  phenomenon  whenever  there  are  hyperplastic 
changes  in  the  cord. 
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the  meantime  it  may  be  borne  in  mind  that  a  case  of 
disseminated  fibromata  has  been  recorded  in  the  cord 
(Charcot  ref.  Blocq). 

Locomotor  ataxy  or  tabes  dorsalis  is  regarded  by  the 
great  majority  of  observers  as  a  system  sclerosis  *  In 
advanced  cases,  and  therefore  in  those  usually  encoun- 
tered, there  is  a  very  evident  sclerosis  of  the  posterior 
columns,  Fig.  117,  usually  most  marked  in  the  lumbar 
region  ;  higher  up  the  process  may  be  confined  to 
Goll's  column,  Fig.  116,  taken  from  the  cervical  region  of 
another  case  ;  or  limited  portions  only  of  the  postero- 
median and  postero-lateral  columns  may  be  affected. 
The  lateral  columns  are  much  less  frequently  than  is 
the  case  in  hereditary  ataxy,  the  seat  of  a  simultaneous 
sclerosis,  but  there  may  be  degeneration  of  the  posterior 
roots  and  of  the  peripheral  nerves  and  in  some  cases  of 
the  grey  matter  and  Clarke's  columns.  In  studying  the 
histological  process,  one  is  struck  by  the  differences  of 
the  appearance  of  the  sclerosis  in  certain  cases.  Thus 
in  fig.  117,  where  the  whole  of  the  posterior  column  is 
affected,  and  where  in  addition  there  is  considerable 
distortion  of  the  cord,  perivascular  fibrosis  and  general 
connective  tissue  overgrowth  is  very  marked  ;  whilst  in 
fig.  116,  where  Goll's  columns  are  neatly  mapped  out, 

•  Flechsig  has  in  a  recent  paper  (1890),  on  the  appearance  of 
the  cord  in  early  cases  of  Tabes,  drawn  comparisons  between  the 
distribution  of  the  sclerosis  in  the  posterior  columns  with  certain 
tracts  in  these  columns,  which  like  the  lateral  tracts  are  late  to 
become  medullated  (see  figs,  in  "  Neurolog-.  Centr.,"  1890).  He 
further  emphasizes  the  morphological  rather  than  the  functional  sig- 
nificance of  a  "system."  The  degenerated  tracts  in  question  are 
found  in  the  middle  root  zone  and  in  the  median  zone ;  this  ap- 
pears in  accord  with  what  has  been  figured  and  described  by 
Leyden,  Charcot,  Striimpell  and  others. 
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there  is  comparatively  little  increase  of  the  interstitial 
tissue.  From  this  it  may  be  gathered,  that  just  as  in 
the  case  of  disseminated  sclerosis,  there  are  those  who 
regard  the  changes  as  either  primarily  parenchymatous 
or  interstitial.  If,  however,  the  early  distribution  of 
the  sclerosis  is  as  Flechsig  and  others  show,  and  if 
tabes  is  a  system  disease,  then  the  evidence  is  in  favour 
of  a  primary  parenchymatous  change  and  of  a  congeni- 
tal or  hereditary  proneness  to  degeneration,  a  point 
which  is  more  strikingly  brought  out  in  the  next  dis- 
ease. 

Friedreich's  disease  or  hereditary  ataxy. — The  distribu- 
tion of  the  sclerosis  appears  much  the  same  as  in  tabes 
(advanced  cases  only  appear  as  yet  to  have  been  exa- 
mined). Riitimeyer,  in  his  well  known  paper  (V.A., 
no)*  gives  extensive  degeneration  of  the  posterior 
columns,  especially  marked  in  the  tracts  of  Goll ;  sys- 
tematic degeneration  of  the  pyramidal  and  cerebellar 
tracts  ;  degeneration  of  Clarke's  column  ;  atrophic  de- 
generation of  the  posterior  roots.  In  one  of  his  cases 
the  median  and  sacral  nerves  showed  very  distinct 
atrophy  of  the  fibres  and  connective  tissue  substitution, 
and  in  some  parts  considerable  connective  tissue  pro- 
liferation. This  observer  regards  hereditary  ataxy  as  a 
combined  system  sclerosis.  The  use  of  the  term  com- 
bined has,  however,  been  strongly  objected  to  by 
Dejerine,  who  points  out  that  just  as  in  the  case  of 
tabes  dorsalis,  the  sclerotic  process  as  often  as  not 
passes  the  boundary  of  the  pyramidal  and  cerebellar 
tracts,  and  that  the  sclerosis  in  the  anterolateral 
columns  much  more  closely  resembles  a  meningo-mye- 

0  Friedreich's  original  and  classical  description  will  be  found  in 
V.A.,  68  and  70. 
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litis.*  Amongst  other  remarkable  gross  anatomical 
changes,  which  may  be  present,  may  be  mentioned 
diminution  in  size  of  the  medulla  and  malformations  of 
the  neural  canal.  For  us,  however,  the  greatest  inter- 
est centres  around  the  histological  changes,  and  to 
Dejerine  and  Letulle  belong  the  merit  of  first  having 
laid  stress  upon  them.f  These  observers  describe  and 
figure  in  the  posterior  columns,  of  a  remarkable  case  of 
hereditary  ataxy,  interlacing  bundles  of  extremely  long, 
wavy  and  delicate  fibres,  with  comparatively  few 
nuclei  ;  here  and  there  a  few  medullated  fibres  are 
found  in  the  bundles,  following  their  numerous  wind- 
ings ;  there  is  no  increase  in  thickness  of  the  processes 
of  the  pia  mater  and  the  walls  of  the  vessels  appear 
normal.  But  curiously  the  appearances  in  the  lateral 
tracts  are  different,  here  the  pia  mater  and  processes 
are  thickened  and  there  is  perivascular  fibrosis.  They 
regard  the  condition  in  the  posterior  columns  as  a  pure 
neuroglia  sclerosis,  in  which  connective  tissue  elements 
do  not  enter ;  they  consider  the  fine  fibrils  as  belonging 
to  the  neuroglia  cells  and  therefore  to  the  supporting 
nerve  stroma.  The  change  is  for  them  a  congenital 
neuroglia  hyperplasia,  and  certainly  a  glance  at  their 
figures  with  the  peculiar  appearance  of  the  central 
region  of  the  cord  and  of  other  portions,  leaves  no  room 
for  doubt  but  that  what  they  are  describing  is  congeni- 

°  "Du  role  joue'  par  la  meningite  spinale  posterieure  des 
tabetiques  dans  la  pathojenie  des  scleroses  combine'es,"  Archil), 
de  Phys.,  1884. 

■j-  "  La  maladie  de  Friedreich. — sclerose  nevroglique  pure  des 
cordons  posterieurs,"  Medicine  moderne,  1890.  I  may  here  take 
the  opportunity  of  expressing-  my  thanks  to  M.  Dejerine,  for  his 
kindness  in  showing-  me  his  preparations  of  this  and  other  dis- 
eases. 
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tal.*  I  will,  however,  venture  on  a  different  interpre- 
tation of  the  histological  changes.  In  the  first  place 
their  figures  strongly  remind  one  of  the  neuro-ftbromata 
of  the  peripheral  nerves  ;  in  these,  as  will  have  been 
gathered  in  the  chapter  on  tumours,  the  relative  pro- 
portion of  myelinic,  amyelinic  and  connective  tissue 
fibres  respectively  varies  very  greatly;  further,  the 
growths  are  sometimes  disseminated,  sometimes  diffuse, 
and  lead  to  the  uniform  thickening  of  a  nerve.  I  more- 
over regard  the  neuro-fibromata  as  the  result  of  the 
growth  of  neuroblasts  and  fibroblasts, "f  and  due,  in  the 
large  proportion  of  cases,  to  some  congenital  "fault" 
or  "  irregularity."  But  in  the  central  nervous  system 
there  seems  no  very  strong  reason  why  there  should 
not  be  analogous  tumour  formations,  and  if  this  is  so, 
then  perhaps  the  condition  described  by  Dejerine  and 
Letulle  in  the  posterior  columns  is  of  the  nature  of  a 
neuroma,  a  neuroblastic  growth  due  to  some  congenital 
"  fault  "  or  "  irregularity. "J  Riitimeyer  states  that  in 
his  cases  there  was  a  fibrillated  very  corpuscular  con- 

0  They  state  that  the  changes  appear  similar  to  those  described 
by  Chaslin  ("  Comptes  Rendus  Soc.  de  Biologie/'  1889)  m  essential 
epilepsy;  but  as  far  as  I  can  see,  Chaslin  described  very  little 
more  than  the  neuroglia  increase  described  on  p.  382.  In  a  more 
recent  communication  ("Archiv.  de  Med.  Exp.,"  &c,  1S91)  he,  how- 
ever, figures  in  addition  to  neuroglia  cells,  bundles  of  long  fibrils 
which  run  in  different  directions.  He  regards  them  as  belongino- 
to  the  neuroglia.  Weigert  ("  Cent.  f.  Path.  Anat.,"  1890)  regards. 
Friedreich's  as  similar  to  other  forms  of  sclerosis. 

j-  I  have  been  enabled  to  take  this  view  more  especially  since 
the  recent  researches  of  Biingner  on  nerve  section  (see  above). 

X  I  am  very  far  from  stating  that  all  cases  of  Friedreich's  dis- 
ease are  examples  of  neuroblastic  growths,  or  that  neuroblastic 
growths  are  only  found  in  hereditary  ataxy. 
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nective  tissue,  amongst  which  spindle  cells  were  scat- 
tered ;  there  was  no  change  in  the  vessels  and  the  pia 
mater  was  not  thickened.  In  his  cases  therefore  the 
change  might  or  might  not  have  been  of  the  nature  of  a 
connective  tissue  overgrowth,  but  if  the  former  then  it 
must  have  been  of  a  special  type.  As  a  matter  of  fact 
fibromata  and  spindle  celled  growths  are  recorded  in 
the  central  nervous  system,  which  have  every  appear- 
ance of  being  congenital.* 

Apart  from  the  question  of  either  a  neuroglia  or 
neuroblastic  overgrowth,  there  exists  in  some  cases  of 
tabes  dorsalis,  and  hereditary  ataxy,  considerable 
thickening  0f  the  pia  mater  and  of  the  perivascular 
connective  tissue.  But  why  are  certain  tracts  picked 
out  by  the  perivascular  fibrosis  before  others  ?  Pre- 
sumably we  must  suppose  that  these  tracts  are  more 
prone  to  involution,  and  that  from  some  cause  they  do 
atrophy  and  that  the  place  of  the  atrophied  fibres  is 
then  taken  by  connective  tissue.  Whether  these  tracts 
fall  under  a  morphological  system  (Flechsig)  remains 
to  be  seen.f  A  premature  involution  may  take  place 
at  any  time  ;  in  the  case  of  parenchymatous  organs, 
very  early  congenital  atrophy  of  the  parenchyma  of  the 

<:*  A  multiple  case  of  fibromata  in  the  cord  figured  by  Blocq 
(Atlas)  and  one  extending  down  the  centre  of  the  cord  by  Gowers 
("Spinal  Cord  and  Nerves,"  p.  422).  It  is  clear  that  if  the  same 
difficulty  exists  in  the  central  system  of  distinguishing  connective 
tissue  fibrillae  from  nervous,  as  is  the  case  in  the  peripheral,  the 
two  may  often  be  confounded.  Dejerine  and  Letulle  in  their  case 
applied  Malassez's  tests  (acetic  acid  and  caustic  potash)  and 
obtained  no  connective  tissue  reaction. 

\  Charcot  supposes  that  in  tabes  an  irritation  starting  from  the 
nerve  fibres,  calls  forth  a  vascular  and  connective  tissue  reaction. 
Babinski  points  out  that  tabes  is  very  often  much  less  systematic 
than  a  secondary  degeneration. 


.  119.    CONGESTION  OF  THE  CORD  (HYDROPHOBIA) 
(Cervical  region). 

Perivascular  lymphatic  infiltration.  2.  Grey  matter. 

3.  White  matter. 

Obj.  |  in.  (Logwood). 


Kift.  120.   ACUTE  MYELITIS. 
Obi.  4  in.    i Methylene  blue) 
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liver  or  kidney  may  occur,  and  an  equally  early  con- 
nective tissue  invasion  is  the  consequence.  There  is 
evidence  of  ataxy  in  very  young  subjects.* 


Meningitis,  Tubercle,  Syphilis  and  Diseases  of 

Vessels. 

Meningitis  or  inflammation  of  the  membranes  of 
the  brain  and  spinal  cord.  A  division  is  made  into 
leptomeningitis  when  the  pia  mater  and  arachnoid  are 
chiefly  affected,  and  pachymeningitis  when  the  dura 
mater  is  the  seat  of  the  more  marked  changes.  In 
the  acute  forms  the  inflammation  is  widespread,  usu- 
ally involving  the  membranes  of  the  brain  and  spinal 
cord.  The  inflammation  is  comparable  to  that  ob- 
served in  the  pleura  and  peritoneum  and  may  be  dry, 
"  serous,"  "  fibrinous,"  purulent  or  haemorrhagic.  In 
some  forms  the  leucocytic  element  is  very  abundant 
both  in  the  fluids  and  in  the  cedematous  membranes. 
There  may  be  softening  of  the  adjacent  nerve  tissue 
and  considerable  perivascular  small  round  celled  infil- 
tration. As  causes,  micro-organisms  are  probably 
prominent ;  diplococci,  streptococci  and  bacilli  having 

0  The  most  striking-  examples  of  foetal  parenchymatous  involu- 
tion are  those  which  are  embraced  under  the  wide  term  of  heredi- 
tary syphilis.  In  these  cases  attention  may  be  directed  to  the  dif- 
ference of  the  appearance  of  the  connective  tissue  to  that  which  is 
seen,  when  in  after  life  an  organ  is  either  prematurely  made  to 
undergo  atrophy  or  does  so  naturally.  The  explanation  of  the 
difference  will  probably  be  found  as  in  the  case  of  neoplasms  {see 
preceding  chapter)  in  the  difference  in  time  of  the  connective  tissue 
substitution.  Perhaps  therefore  the  difference  in  the  appearance 
of  the  sclerosis  in  certain  cases  of  tabes  may  be  due  to  the  differ- 
ence in  time  of  the  connective  tissue  reaction. 
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been  found  in  various  epidemics  of  acute  cerebrospinal 
meningitis  {see  Bonome,  Adenot,  Weichselbaum  and 
others) . 

In   chronic   meningitis,  the  inflammatory  reaction 
tends  to  be  confined  to  one  spot,  and  the  necessity  for 
a  division  into  lepto-  and  pachymeningitis  becomes 
more  obvious.    In  those  forms  which  are  excited  by 
micro-organisms  the  inflammation  is  more  widespread. 
Thus   in  tubercular  meningitis  *  grey,  translucent  or 
opaque  miliary  granulomata  are  freely  scattered  over 
the  meninges,  and  in  the  case  of  the  brain  penetrate 
between  the  sulci  and  spread  into  the  lateral  ventricles. 
They  form  in  the  perivascular  sheath  of  the  vessels, 
small  lymphoid  aggregations,  in  which  giant  cells  are 
usually  absent ;  there  is,  however,  a  remarkable  prone- 
ness  to  necrosis.     Sometimes  the  granulomata  pene- 
trate into  the  nerve  tissue  for  a  considerable  distance. 
The  serous  cavities  are  not  often  occupied  by  a  turbid 
or  purulent  fluid,  the  pia  mater  is  usually  dry,  but 
it  may  be  swollen,  gelatinous  and  glairy  looking,  and 
the  vessels  much  engorged. 

There  are  other  forms  of  meningitis  which  are 
much  more  chronic  than  the  above,  and  which  lead 
to  great  overgrowth  and  matting  of  the  membranes, 
atrophy  of  the  nerve  roots  and  compression  myelitis. 
Syphilis  is  regarded  as  a  common  cause  of  these.  The 
lesions  ascribed  to  it  tend  to  be  focal  and  consist  in 
hypertrophic  pachy-,  and  leptomeningitis  ;  the  plaques 
of  sclerosis  often  assume  a  wedge  or  oval  form  and 
may  press  deeply  into  the  brain  or  spinal  cord.  In 
the  younger  portions  of  such  a  growth,  there  is  marked 
fibroblastic  and  endothelial  (vascular  and  serous)  pro- 

°  See  also  Eppinger's  pseudo-tuberculosis  cladothrica,  p.  116. 
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liferation ;  new  vessels  are  formed,  whilst  the  walls 
of  the  larger  are  often  enormously  thickened — the  peri- 
and  endarteritis  of  syphilis.  Perivascular  hyperplasia 
usually  extends  for  some  considerable  distance  into  the 
cortex.  In  the  older  portions  of  the  hyperplasia,  necro- 
sis is  very  common. 

Charcot  and  Joffroy  describe  in  the  cord  a  very  in- 
teresting annular  form  of  hypertrophic  pachymeningitis; 
in  which  the  connective  tissue  overgrowth  produces 
atrophy  of  the  nerve  roots  and  compression  myelitis, 
followed  by  secondary  degenerations.  The  dura  mater 
and  its  processes  are  sometimes  the  seat  of  diffuse  or 
multiple  thickenings  ;  ossification  may  occur,  and  pig- 
mentation as  the  result  of  an  old  extravasation.  Caries 
of  the  skull  or  vertebrae  may  lead  to  a  very  pronounced 
hypertrophic  pachymeningitis.  In  many  atrophic  forms 
of  cerebral  disease,  as  in  dementia  paralytica  and 
allied  conditions,  the  membranes,  as  well  as  the  neu- 
roglia, participate  in  the  general  hyperplasia. 

In  addition  to  causing  meningitis,  both  tubercle  and 
syphilis  give  rise  in  the  central  nervous  system  to  in- 
flammatory tumours,  the  so-called  "crude"  tubercles 
and  syphilomata  or  gummata.  The  former  are  often 
found  in.  the  cerebellum  and  pons ;  they  may  be  single 
or  multiple,  and  may  attain  to  a  considerable  size, 
giving  rise  to  severe  pressure  effects.  In  microscopic 
sections  one  is  often  struck  both  by  the  scantiness  of 
the  proliferative  changes  and  the  great  extent  of  the 
necrosis.  The  gummata  may  likewise  be  multiple  and 
may  vary  in  size  ;  in  structure  they  are  usually  more 
fibrous,  and  both  peri-  and  endarteritis  may  be  very 
marked ;  necrosis  and  the  formation  of  hyaline  areas 
occur.     Much  stress  has  been  laid  upon  gummatous 
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arteritis  and  endarteritis  syphilitica  (p.  121)  ;  Baum- 
garten  is  of  opinion  that  both  conditions  commence  in 
the  adventitia.  The  change  is  a  very  possible  source 
of  aneurism. 


Neuritis. 

Atrophy  and  degeneration. — In  the  peripheral  nerves 
we  need  only  concern  ourselves  on  the  one  hand  with 
the  connective  tissue  and  vessels,  and  on  the  other  with 
the  nerve  fibres  ;  the  nuclei  of  the  sheath  of  Schwann 
will,  however,  require  attention,  as  they  take  no  incon- 
spicuous part  in  nerve  changes.* 

In  the  commencement  of  the  chapter  reference  was 
made  to  the  secondary  degenerations  and  to  Biingner's 
neuroblastic  theory ;  we  need  therefore  not  concern 
ourselves  again  with  the  reactions — degenerative  and 
proliferative — which  result  when  a  nerve  is  cut  or 
wounded. 

Effects  of  toxic  agents  on  the  peripheral  nerves. — Lead, 
arsenic,  mercury. — In  the  slow  poisoning  by  these  metals 
considerable  histological  changes  have  been  found  in 
the  muscles,  peripheral  nerves  and  cord.  The  seat  of 
the  primary  mischief  has  been  much  disputed.  Fried- 
lander,  for  instance,  found  in  a  case  of  lead  palsy 
marked  "  atrophic  proliferation  "  of  the  muscle  fibres, 
and  was  inclined  to  regard  the  muscles  as  being  pri- 
marily affected  and  that  the  changes  in  the  nerves  and 
cord  were  secondary.  Leyden  presumed  that  in  poi- 
soning by  the  three  metals,  the  muscles  and  nerves 

0  With  the  view  of  rendering  evident  the  nuclear  changes,  it  is 
essential  that  if  osmic  acid  he  used,  the  nuclei  are  counter- stained  by 
carmine,  saffranin,  or  other  nuclear  stain. 
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were  especially  affected,  but  that  the  cord  might  be 
sometimes.     Popow  with  large  doses  obtained  acute 
myelitis,  the  peripheral  nerves  remaining  unchanged 
under  these  circumstances.     Eichhorst  finally  summed 
up  by  saying  that  in  lead  palsy,  there  is  first  a  change 
in  the  nerves,  secondly  in  the  nerves  and  muscles,  and 
thirdly,  in  the  nerves,  muscles  and  cord.     The  pro- 
longed administration  of  lead  as  we  shall  now  see  is  in 
favour  of  a  primary  peripheral  neuritis.     The  early  re- 
searches of  Gombault  (1880)  were  very  instructive  ;  he 
found  a  peripheral  neuritis,  but  unlike  a  Wallerian  de- 
generation, a  nerve  might  be  the  seat  of  numerous 
lesions  ;   microscopically  these  were  characterised  by 
breaking  up  of  the  medullary  sheath  and  increase  of 
nuclei,  but  the  nerve  fibres  above  and  below  the  dis- 
eased patch  appeared  healthy.     In  regenerated  por- 
tions, the  new  nerve  fibres  were  remarkably  small. 
The  "  segmental  "  character  of  the  lesions  is  worthy  of 
note ;  it  is  seen  in  other  forms  of  neuritis.     In  1889, 
Prevost  and  Binet  made  a  series  of  observations  which 
confirmed  the  above.     They  found  that  after  a  few 
months  the  nerves  in  some  animals  were  more  affected 
than  in  others  (as  shown  by  paralysis)  ;  that  on  with- 
holding the  lead  the  animals  recovered.     That  when 
paralysis  was  present  the  nerve  fibres  were  degenerated, 
but  that  on  recovery  there  was  a  formation  of  a  large 
number  of  small  fibres  and  the  presence  of  a  large 
number  of  nuclei.    In  some  cases  degenerating  and 
regenerating  fibres  were  found  together.     The  sciatics 
appeared  more  often  affected  than  the  brachial  nerves  ; 
the  roots  were  intact  and  contrary  to  Harnack's  observa- 
tions the  muscles  were  unaffected.     From  these  experi- 
ments we  may  perhaps  be  justified  in  concluding,  that 
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proliferation  of  the  nuclei  of  the  sheath  of  Schwann— 
the  neuroblasts— may  occur  together  with  a  new  for- 
mation of  fibres.  It  is  interesting  to  note  that  Eichorst 
describes,  in  a  case  of  lead  palsy,  small  scattered  islets 
of  nuclei  confined  to  the  sheath  of  Schwann  ;  and  that 
in  a  case  of  Westphal's  there  were  numerous  small 
fibres  in  the  radial.  Thickening  of  the  vessels  has 
been  observed. 

Diphtheritic  neuritis. — As  in  lead  palsy,  so  in  the 
diphtheritic,  uncertainty  has  existed  as  to  whether 
the  change  is  primarily  one  of  the  muscles,  nerves  or 
cord.  There  is  no  doubt  that  in  diphtheria  as  in  other 
severe  infective  processes,  general  parenchymatous 
changes  are  common  and  that  the  muscles  and  central 
nervous  system  very  often  do  become  deeply  involved  ; 
but  there  is  also  no  doubt  that  in  cases  of  diphtheritic 
paralysis  there  exists  a  very  severe  neuritis,  sometimes 
widespread,  sometimes  limited  to  a  few  nerves.  The 
neuritis  may  extend  along  a  nerve  for  a  considerable 
distance,  or  it  may  be  segmental  as  described  above 
(Gombault,  Meyer,  Pitres  and  others).  The  lesions 
show  the  usual  parenchymatous  degeneration,  side  by 
side  very  often  with  proliferation  of  the  nuclei  of  the 
sheath  of  Schwann.  Meyer  describes  swellings  on 
some  of  the  finer  nerve  branches  (neuritis  nodosa)  ; 
this  appears  due  to  cedema  of  the  sheath,  and  it  may 
be  here  mentioned  that  interstitial  changes  such  as 
vascular  extravasations  and  small  round  celled  prolifer- 
ation, sometimes  occur. 

Landry's  paralysis,  Beri-beri  or  Kak-ke. — In  1890 
Centanni  described,  in  an  acute  progressive  neuritis 
which  seemed  in  every  way  to  correspond  to  Landry's 
paralysis,  a  very  marked   bacillary  invasion   of  the 
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nerves.  The  nerves  of  the  cauda  appeared  most  af- 
fected and  the  inflammatory  process  had  spread  to  the 
lower  portion  of  the  cord.  The  changes  consisted  in 
engorgement  of  the  vessels  and  small  round  celled  in- 

o  o 

nitration  ;  the  pia  mater  was  congested  and  cedema- 
tous.  The  nerve  fibres  showed  little  change  under  the 
microscope  although  closely  beset  by  bacilli.*  Centanni 
regards  the  condition  as  a  neuro-my costs,  in  which  pro- 
found nerve  alterations  are  caused  by  the  presence  of 
micro-organisms  in  the  neuro-lymph. 

There  is  much  in  favour  of  beri-beri  being  an  infec- 
tive multiple  neuritis  (Scheube,  Baelz).  According  to 
Scheube  the  changes  consist  in  degeneration  of  the 
medullary  sheaths,  varicose  degeneration  or  complete 
disappearance  of  axis  cylinders,  interstitial  proliferative 
changes  and  perivascular  small  round  celled  infiltration. 
The  lesion  was  most  marked  in  the  muscular  branches, 
and  the  muscular  fibres  themselves  were  degenerated. 
In  the  cord  there  was  hyperaemia  of  the  membranes 
and  increase  of  fluid.  The  large  glandular  organs 
were  the  seat  of  parenchymatous  changes. 

Neuritis  may  occur  in  hydrophobia  and  in  other  acute 
infective  processes. 

The  neuritis  of  leprosy,  owing  to  the  long  duration  of 
the  irritation  and  the  consequent  connective  tissue 
overgrowth,  furnishes  a  striking  example  of  an  inter- 
stitial neuritis.  In  the  earlier  stages  bacilli  are  found 
in  abundance  in  the  nerves  and  even  in  the  ganglia 
(Sudakewitsch).  There  is  at  first  considerable  connec- 
tive tissue  cell  and  endothelial  proliferation,  which 
later  gives  place  to  a  dense  fibrous  tissue  ;  the  nerve 
fibres  gradually  undergo  degeneration  and  atrophy, 
°  Stained  by  methylene  blue. 
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their  place  being  taken  by  the  fibrous  tissue,  until 
finally  a  nerve  bundle  may  be  represented  by  a  dense, 
usually  concentrically  laminated,  fibrous  mass.  When 
the  hyperplasia  is  considerable,  large  spindle  shaped 
swellings  are  formed  on  the  nerves. 

Alcoholic  neuritis.— Tigs.  113  and  114  represent  the 
appearance  of  a  small  nerve  in  an  advanced  case. 
Conspicuous  is  the  disappearance  of  the  nerve  fibres 
and  the  endoneural  substitution.  There  is,  however, 
no  marked  fibroid  overgrowth  ;  but  the  latter  according 
to  Eichhorst  may  occur  to  a  marked  degree  in  the 
small  inter-muscular  nerves,  and  according  to  this  ob- 
server there  is  an  increase  in  the  nuclei  of  the  sheath  of 
Schwann. 

The  neuritis  which  may  sometimes  occur  in  diabetes, 
phthisis,  rheumatism,  &c,  is  probably  a  more  pro- 
nounced example  of  the  "  atrophic  proliferation  "  en- 
countered in  many  of  the  tissues  in  cachectic  conditions. 
In  tabes  dorsalis  an  extensive  degenerative  neuritis  has 
been  described  by  a  large  number  of  observers. 

Under  cutaneous  neurites*  (Leloir,  Babinski)  are 
grouped  the  nerve  changes  found  in  herpes,  ichthyosis, 
pemphigus,  perforating  ulcer,  &c.  (see  later). 

Certain  Malformations,  Syringomyelia,  Etc. 

Heterotopia  of  nerve  matter  is  observed  both  in  the 
brain  and  spinal  cord.  Heterotopia  of  the  grey  matter, 
according  to  Otto,  Simon,  Meschede,  Pfleger  and 
others,  appears  a  comparatively  frequent  condition  in 
the  cerebrum  and  cerebellum  ;  it  is  less  common  in  the 

°  For  much  information  on  the  subject  of  neuritis,  consult 
Madame  Dejerine,  "These  de  Paris,"  1882,  Babinski,  "Gaz.  hebd.," 
1890.    Buzzard,  "Lancet,"  1885  and  Bibliography. 
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cord.  On  the  cortex,  numerous  small  nodules,  con- 
taining the  various  nerve  elements  are  sometimes  ob- 
served ;  heterotopia  also  occurs  in  the  wall  of  the 
lateral  ventricle  and  in  numerous  other  situations.  In 
the  cord  the  grey  matter  may  be  very  irregularly  distri- 
buted, or  a  projection  may  be  formed  on  the  surface  by 
grey  and  white  matter. 

Occasionally  there  is  a  partial  doubling  of  the  cord, 
usually  most  marked  in  the  caudal  extremity  ;  in  these 
cases  two  central  cavities  may  exist  and  the  distribution 
of  the  grey  matter  around  each  may  be  fairly  symme- 
trical. The  presence  of  one  or  more  neural  canals,  or 
diverticula  from  the  original  central  cavity  has  been 
recorded  by  several  observers  ;  they  have  been  often 
found  in  cases  of  syringomyelia.  A  rosary  like  ectasia 
of  the  central  canal  has  been  sometimes  met  with, 
Virchow  has  observed  it  in  a  few  cases  of  tabes  dorsalis. 

Syringomyelia  * — A  distinction  between  hydromyelia 
and  syringomyelia  was  at  one  time  made,  some  reserv- 
ing the  former  term  in  cases  where  the  central  canal 
was  enlarged,  others  when  the  condition  was  acquired. 
At  the  present  time  syringomyelia  and  cavity  formation 
(when  the  latter  is  at  all  extensive)  have  become  al- 
most synonymous.  In  very  many  cases  the  cavity  is 
of  secondary  importance  when  compared  to  the  amount 
of  the  peculiar  neuroglia  changes  around  it  ;  thus  the 
relationship  of  glioma  to  syringomyelia  has  become  very 
•  The  literature  upon  this  subject  has  enormously  increased. 
Mile.  Baumler,  "  Deut.  Archiv.  f.  klin.  Med.,"  1887,  collected  112 
cases  (including-  varieties).  Bruhl,  "  Contrib.  a  l'etude  de  la 
Syringomyelic,"  Paris,  1890,  has  still  further  brought  the  litera- 
ture together  (some  150  references).  K.  Miura  (Marchand's  Lab.) 
has  more  recently,  1891,  analysed  other  cases  and  made  a  critical 
survey  of  the  subject  (Ziegler's  "  Beitrage  "). 
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close  and  it  may  be  said  that  there  are  three  conditions 
in  the  cord  which  are  either  related  to  one  another  or 
may  possess  many  features  in  common,  viz.,  glioma, 
cysto-glioma  (Bruhl)  and  cystic  dilatation  without  marked 
gliomatous  change. 

A  glance  at  the  very  numerous  illustrations,  descrip- 
tions and  specimens,  demonstrates  that  syringomyelia 
may  arise  in  many  different  ways.  Comparing  Chiari 
(1888)  with  K.  Miura  (1891),  they  are  found  to  agree 
in  believing  that  the  condition  in  question  may  arise 
from  extensive  myelitis  or  haemorrhage,  or  that  it  may 
be  an  acquired  or  congenital  condition,  or  be  the  result 
of  softening  in  gliomatous  tissue,  which  tissue  may  be 
of  the  nature  of  a  neoplasm,  inflammatory  product  or 
hypertrophy  (K.  Miura).  The  latter  author  goes  so  far 
as  to  state  that  the  majority  of  syringomyelias  arise 
from  softening  of  a  simple  neuroglia  overgrowth. 

Joffroy  and  Achard  describe  a  my  elite  cavitaire,  and 
are  of  opinion  that  the  cavities  are  due  to  chronic  in- 
flammatory disturbances.  In  compression  myelitis  it 
has  been  shown  that  the  central  canal  may  become 
dilated  or  that  new  cavities  may  form,*  and  many  be- 
lieve with  Langhans  that  cases  of  syringomyelia  arise 
in  this  way.  Westphal  and  Simon  regard  the  con- 
dition as  a  softening  in  a  gliomatous  tumour.  On  the 
other  hand  there  can  be  no  doubt,  that  as  Virchow, 
Leyden,  M.  Miura  and  numerous  others  have  empha- 
sized, the  condition  may  be  congenital  and  due  to 
dilatation  of  the  central  canal  or  persistence  of  other 
portions  of  the  original  neural  canal  (including  diver- 
ticula and  free  secondary  canals),  together  with  persist- 

0  See  compression  myelitis,  also  a  good  case  recorded  by 
Silcock,  "Path.  Soc.  Trans.,"  1888. 
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ence  of  more  or  less  neuroglia  tissue.  In  these  cases 
there  are  often  associated  congenital  defects,  such  as 
asymmetrical  doubling  of  the  cord  in  the  caudal  region, 
hydrocephalus,  arrest  of  development  of  brain  tissue 
and  other  abnormalities. 

If  the  cavity  is  of  central  origin,  distension  takes 
place  backwards,  and  the  larger  the  cavity,  the  smaller 
the  amount,  as  a  rule,  of  neuroglia  tissue.    There  may 
be  more  than  one  cavity ;  the  cavities  may  be  quite 
free  from  the  central  canal,  which  need  not  be  altered. 
The  cavities  are  usually  situated  in  the  region  of  the 
grey  matter  and  may  be  surrounded   by  very  little 
neuroglia  tissue.    A  cavity  is  often  found  posterior  to 
the  central  canal,  and  sometimes  a  connection  between 
the  two  can  be  found ;  occasionally  several  diverticula 
are  given  off  from  the  central  canal,  or  the  cavities  may 
be  expanded  unequally  at  different  levels.    They  are 
not  often  completely  lined  by  columnar  epithelium,  and 
indeed  in  the  majority  of  cases  there  is  none.    It  is  not 
usual  for  the  cord  to  be  enlarged  ;  when  this  is  the 
case,  it  is  due  to  the  presence  of  a  gliomatous  tumour. 
The  tissue  which  surrounds  the  cavity  may  be,  as  pre- 
viously remarked,  of  the  nature  of  a  neoplasm,  simple 
hypertrophy  or  inflammatory  product ;   it  may  appear 
like  the  tissue  found  in  sclerosis  of  the  cord,  or  it  may 
be  gelatinous  and  almost  structureless,  or  formed  of  a 
dense  meshwork  of  exceedingly  fine  fibrillas  with  few 
cell  elements,  or  in  the  case  of  the  gliomata  there  may 
be  a  large  proportion  of  cells.    In  a  case  of  Reisinger's 
and  Marchand's  there  existed  a  spider  cell  tumour  in 
one  portion  of  the  cord  and  a  cavity  surrounded  by 
sclerotic  tissue  in  another.     In  K.  Miura's  case  the 
periphery  of  the  growth  was  cellular,  whilst  the  central 
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fibrillated  portion  appeared  to  undergo  softening  pre- 
vious to  cavity  formation. 

Secondary  ascending  and  descending  degenerations 
may  be  present ;  they  are  either  due  to  invasion  of  the 
tracts  by  the  gliomatous  tissue  or  to  pressure  from  the 
cavity  ;  it  is,  however,  probable  that  in  some  cases  the 
degeneration  is  a  primary  atrophic  condition. 

Tumours  of  the  Nerves,  Spinal  Cord  and  Brain. 

Tumours  of  the  nerves. — On  pp.  128  and  136  reference 
has  been  made  to  the  large  group  of  neuro-fibromata. 
They  may  consist  largely  of  amyelinic  fibres  or  of  the 
special  perineural  tissue  and  they  may  exist  for  long 
periods  without  interfering  with  the  conductivity  of  the 
ordinary  nerve  fibres  which  pass  through  them.  Their 
multiple  or  widespread  origin  and  the  usually  charac- 
teristic and  sarcomatous  appearance  of  the  perineural 
tissue,  distinguishing  it  readily  from  the  general  con- 
nective tissue  around,  serve  to  demonstrate  their  em- 
bryonic origin  ;*  they  are  comparable  to  the  adeno- 
fibromata  and  adenosarcomata  {see  preceding  chapter). 
On  the  other  hand,  the  amputation  neuroma  is  an 
acquired  growth,  made  up  of  a  hyperplasia  of  neural 
and  perineural  elements ;  the  nerve  fibres  of  which 
these  are  composed  may  be  very  small,  with  only  a  thin 
myelinic  sheath,  whilst  it  is  probable  that  some  have  no 
sheath  ;  the  axis  cylinders  may  present  spindle  shaped 
swellings  (not  degenerative)  ;  the  new  formed  peri- 
neural tissue  can  be  distinguished  from  the  general 
skeletal  tissue  around,  and  there  is  a  close  relation- 

0  They  owe  their  origin  most  probably  to  rests  of  neuroblasts 
and  perineural  cells. 
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ship  preserved  between  the  nerve  and  fibrous  elements. 
Occasionally  the  peripheral  neuromata  undergo  a  myxo- 
matous change. 

Tumours  of  the  cord  and  brain. — In  dealing  with  the 
tumours  of  the  cord  and  brain  it  is  necessary  to  bear  in 
mind  the  various  tissue  systems  of  the  central  nervous 
system,  such  as  : — 

1.  The  membranes— dura  mater,  arachnoid  and 
choroid. 

2.  The  special  perineural  tissue — the  pia  mater. 

3.  The  perivascular  tissue  and  vessels. 

4.  The  nerve  elements,  including  (a)  the  neuroglia, 
(b)  the  nerve  fibres  and  nerve  cells. 

5.  Special  tissue  elements  like  the  anterior  lobe  of 
the  hypophysis,  which  is  a  rest  of  a  glandular  organ 
that  has  become  cut  off  from  its  external  connections. 

In  connection  with  the  last  group  (5)  readers  may 
be  referred  to  pp.  180,  201  and  207,  where  references 
have  been  made  to  the  tumours  occasionally  met  with 
in  the  region  of  the  hypophysis,  pineal  gland  and  else- 
where.   They  are  examples  of  inclusions  and  embrace 
fatty,  muscular,  fibroid,  cartilaginous,    bony,  cystic, 
dermoid,  epitheliomatous  and  teratoid  growths  *  In 
the  cord  both  Recklinghausen  and  Gowers  have  de- 
scribed myo-lipomata  within  the  theca ;  in  the  former 
observer's  case  there  was  a  spina  bifida.  Lipomatous 
inclusions  are  much  more  frequent.     Some  are  found 
inside  the  theca,  others  at  the  base  of  brain,  region 
of  hypophysis,  pineal  body,  arachnoid,  choroid,  &c. 
The  more  interesting  are  found  in  the  nerve  substance  ; 
in  these  cases  it  may  be  supposed  that  fat  elements 

•  They  are  mostly  found  in  connection  with  the  dura  mater 
arachnoid  or  choroid. 
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have  been  carried  in  with  the  perivascular  tissue,  or 
with  prolongations  of  the  arachnoid,  or  pia  mater 
(Virchow)  .* 

Ossification  and  the  presence  of  cartilage  is  not  in- 
frequently observed  in  the  dura  mater,  and  Lancereaux 
and  others  have  described  fibroid  and  spindle  celled 
growths.  Papillomata  and  endotheliomata  also  occur. 
The  arachnoid  of  the  spinal  cord  has  been  found  the 
seat  of  multiple  osteomata  (Zanda),  and  as  mentioned 
above  a  large  number  of  what  are  probably  inclusions 
are  associated  with  this  membrane  or  the  choroid. 
Tumours  however,  which  appear  proper  to  the  arach- 
noid, are  the  melanotic  (p.  375),  cystic  (often  multiple), 
nevoid,  angiosarcomatous,  papillomatous  and  endo- 
theliomatous.  The  vascular  tumours  often  involve  the 
pia  mater  as  well  as  the  arachnoid  ;  they  may  be  caver- 
nous with  very  little  stroma  or  cellular,  and  in  the  latter 
case  the  cells  are  often  arranged  concentrically  around 
the  vessels  ;  the  stroma  may  also  be  fibrous,  and  is 
prone  to  undergo  marked  hyaline  changesf  (see  further 
examples  below). 

The  tumours  of  the  nerve  roots  and  cauda  equina  are 
very  frequently  multiple  ;  they  are  for  the  most  part 
neurofibromata,  but  "fibromata,"  "sarcomata"  and 
other  tumours  are  described.  By  far  the  greatest  inter- 
est, however,  centres  in  the  tumours  proper  of  the 

0  In  the  cord  two  good  cases  have  been  described  ;  one  by 
Kronthal,  the  other  by  C.  Turner.  In  the  brain  the  fatty  tumours 
may  be  multiple.  Fat  appears  a  not  very  abnormal  element  in 
the  raphe  of  the  corpus  callosum. 

\  Ziegler  figures  a  case  of  multiple  hyaline  naevi  in  the  cauda, 
and  I  have  examined  two  cases  in  the  cord  (involving  roots),  one 
precisely  like  Ziegler's,  the  other  a  cylindioma. 
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brain  and  spinal  cord.  They  include  the  tissue  sys- 
tems 2,  3  and  4  (see  above)  and  are  : — 

1.  Connective  tissue  and  perivascular  tumours,  viz., 
fibromata,  sarcomata,  angiosarcomata  and  lymphosar- 
comata. 

2.  Neuromata — amyelinic  and  ganglionic. 

3.  Gliomata — tumours  of  the  neuroglia. 

4.  Mixed  tumours  as  neurogliomata  and  neuro- 
fibromata,  &c. 

A  characteristic  feature  of  a  large  number  of  these 
tumours  is  their  multiple  or  widespread  origin,  points  in 
favour  of  their  congenital  nature  ;  this  is  especially 
striking  in  the  case  of  fibromata,  lymphosarcomata, 
neuromata  and  gliomata. 

In  the  cord  disseminated  fibromata  have  been  de- 
scribed (Charcot),  and  other  cases  of  fibromata  of  the 
cord  are  figured  in  Blocq's  "Atlas"  and  elsewhere. 
Gowers  describes  and  figures  one  of  considerable 
length  which  was  situated  in  the  centre  of  the  cord. 
Spindle  celled  tumours  appear  more  common  in  the 
brain. 

Perivascular  tumours  are  taken  together  compara- 
tively frequent  in  the  brain.  In  the  angiosarcomata 
(perivascular  endotheliomata),  the  cells  are  grouped 
around  small  vessels  or  very  delicate  capillaries,  the 
walls  in  many  cases  being  formed  by  the  cells  ;  the 
latter  vary  in  shape  and  size,  sometimes  they  are  flat- 
tened and  arranged  concentrically  around  a  vessel,  and 
the  central  vessels  may  calcify  ;  or  the  cells  are  round 
or  large  and  epithelioid-like.*    To  this  class  of  tumours 

*  This  form  of  tumour  which  appears  often  to  bear  a  strong  re- 
semblance to  an  epithelial  or  gland  structure,  has  been  several 
times  recorded  and  I  have  also  come  across  an  example. 
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probably  belong  some  of  the  cholesteatomata,  brain  sand 
tumours  or  psammomata,  angiolithic  sarcomata  (Cornil 
and  Ranvier)  and  cylindromata.     The  lymphosarcomata 
are  infiltrating  small  round  celled  growths,  which  at 
first  are  limited  to  the  perivascular  sheaths,  along 
which  they  extend  for  considerable  distances.*  Much 
has  been  written  upon  the  neuromata  and  gliomata  not- 
ably by  Klebs.    In  this  country  "  glioma  "  has  come  to 
mean  any  tumour  in  the  nervous  system  of  a  small 
round  celled  or  neuroglia  type,  quite  irrespective  of  its 
tissue  origin  ;  it  is  here  used,  however,  to  designate  a 
tumour  of  the  neuroglia,  whilst  neuroglioma  is  used 
after  Klebs  for  mixed  tumours  containing  nerve  and 
neuroglia  elements.    Hyperplasia  of  the  nerve  and  glia 
cells  and  cells  of  the  central  canal  has  been  referred 
to  in  the  preceding  pages.     Neuromata,  neuroglio- 
mata  and  ganglionic  neuromata  are  described  in  the 
forain  or  in  the  roots  of  the  nerves.     The  neuromata 
consist  of  long  fibrillar  and  do  not  give  a  connective 
tissue  reaction.     For  special  views  upon  a  case  of 
Friedreich's  disease  see  p.  386.    The  gliomata  are  re- 
markable tumours,  the  most  typical  of  which  may  be 
pictured  as  consisting  of  numerous  spider  cells  and 
their  meshwork.     In  some  cases  the  cells  are  very 
scanty  or  they  do  not  appear  spider  like,  but  there  may 
"be  an  abundant  meshwork  of  fibrillar  and  as  K.  Miura 
remarks  the  cells  may  be  more  abundant  at  the  margin 
of  tthe  tumour.f     They  may  be  sharply  circumscribed 
or  they  may  infiltrate.     They  are  usually  either  multi- 

0  I  am  indebted,  through  Mr.  Horsley,  to  Dr.  Gray  of  the  Army 
Medical  Department,  Washington,  for  beautiful  preparations  and 
photographs. 

+  This  observer  has  collected  twelve  striking  cases. 
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tiple  or  have  a  very  extensive  origin,  often  in  the  neigh- 
bourhood of  the  central  canal.  In  some  gliomata  large 
epithelioid  cells  have  been  described.  Their  relation- 
ship to  syringomyelia  has  been  mentioned. 

This  short  survey  of  the  tumours  of  the  nervous  sys- 
tem may  be  closed  with  the  following  remarks  upon 
certain  gliomata  of  the  orbit*  which  are  partly  based 
upon  some  observations  of  Eisenlohr.  The  vitreous 
is  formed  of  mesoblast  cells — special  connective  tissue 
cells — which  with  the  matrix  undergo  a  peculiar  meta- 
morphosis. Not  all  the  cells,  however,  undergo  this 
change,  and  under  normal  circumstances,  some  remain 
over  at  the  periphery  and  along  the  walls  of  the  vessels. 
It  may  be  supposed,  however,  that  owing  to  some 
"fault"  or  "irregularity,"  an  abnormal  number  of  the 
mesoblast  cells  fail  to  undergo  the  metamorphosis,  and 
that  they  form  rests  from  which  a  tumour  may  subse- 
quently take  its  origin.  As  Eisenlohr  remarks  these 
tumours  are  remarkably  prone  to  degeneration. 

Tropho-neuroses. — A  very  large  and  very  impor- 
tant series  of  tissue  changes  have  been  found  associ- 
ated with  lesions  of  the  cord  and  peripheral  nerves. 
Sometimes  the  nerve  lesion  is  accompanied  by  marked 
peripheral  endarteritis,  or  the  patient  is  the  subject  of 
severe  cachexia. 

Biingner  found,  when  a  portion  of  the  sciatic  was  re- 
moved, that  he  obtained  in  the  first  instance  hyperemia 
of  the  skin  and  perhaps  vesiculation  ;  later  atrophy,  for- 
mation of  ulcers,  changes  in  the  nail  and  even  disap- 
pearance of  the  last  phalanx  as  in  Lepra  mutilans  ;  in 

0  The  glioma  of  the  orbit  must  be  considered  a  connective  tissue 
tumour.  It  frequently  affects  both  eyes,  and  it  occurs  chiefly  in 
young  children,  characters  which  indicate  its  congenital  origin. 
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some  cases  there  was  slight  joint  swelling.  0.  Israel 
has  figured  a  most  interesting  case  of  complete  atrophy 
of  the  finger  extremities  which  took  place  after  a  bullet 
wound  of  the  brachial  plexus,  whereby  the  lower  ends 
of  the  median  and  ulnar  had  atrophied.  In  acute 
myelitis,  bed  sores  and  cedema,  and  in  locomotor  ataxy 
and  in  other  paralyses,  disorganisation  of  the  joints  and 
bone  atrophy,  are  common  phenomena.  As  previously 
mentioned  many  skin  eruptions  and  atrophic  epithelial 
changes  have  been  found  associated  with  cutaneous 
neuritis.  Syringomyelia  affords  numerous  examples  of 
trophic  lesions,  such  as  atrophy  and  vesiculation  of  the 
skin,  changes  in  the  nails,  phlegmon  (panaritium),  per- 
forating ulcers,  and  joint  and  bone  lesions.  Morvan's 
disease,  if  it  differs  at  all,  differs  but  slightly  from  the 
former  (Charcot)  ;  and  changes  in  the  cord  similar  to 
many  of  those  described  under  syringomyelia  (see  ante), 
in  addition  to  peripheral  changes,  have  been  recorded 
(see  Bibliography).  It  is  characterised  by  a  panaris 
analgesique — a  phlegmonous  or  whitlow-like  condition 
of  the  fingers,  first  attacking  one  hand,  then  the  other. 
It  has  been  confounded  with  some  forms  of  lepra  muti- 
lans ;  the  latter  has  also  probably  been  confounded 
with  syringomyelia.* 

In  perforating  ulcer,  Raynaud's  disease,  sclerodermie 
and  sclerodactyly ,  cord  or  peripheral  nerve  changes  have 
been  shown.  In  sclerodermie  there  is  atrophy  and 
sclerosis  of  the  skin,  nail  changes  and  disappearance 
of  the  terminal   phalanges.     According  to  Charcot 

*  That  is  to  say,  cases  of  "Lepra  mutilans"  have  been  described 
with  cord  (formation  of  cavities,  &c.)  and  nerve  changes  (Steudner, 
Langhans) ;  but  whether  these  were  specific  nerve  changes  due  to 
the  selective  action  of  the  virus  of  leprosy  does  not  transpire. 


Fig  121.   ACUTE  ANTERIOR  POLIOMYELITIS 
1.  Remains  oi'  anterior  horn. 
Obi.  4  in    (Aniline  blue-black). 


Fig.  122.    AOARUS  SCAB1EI 
Large  female,  and  small  male 
Obj.  ft  in 
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sclerodactyly  is  a  special  variety  of  the  latter  which 
confines  itself  to  the  hands  and  face.  In  Raynaud's 
disease — symmetrical  gangrene  or  local  asphyxia — 
peripheral  neuritis,  endarteritis  and  other  changes  have 
been  recorded.  Hochenegg  describes  syringomelia- 
like  changes  in  the  cord.  Lastly  Mendel  records  a 
case  which  first  showed  the  signs  of  Raynaud's  disease, 
then  of  Morvan's  and  finally  of  sclerodermic  Of  the 
changes  in  the  cord  which  very  often  accompany  the 
above  "trophic"  manifestations,  most  observers  lay 
stress  upon  those  occurring  in  the  posterior  horns  and 
in  Clarke's  columns. 

Note. — Fig.  115  shows  early  degeneration  of  the  posterior 
root  zones.  The  condition  was  produced  by  the  pressure  of  a 
tumour  upon  the  nerve  roots. 
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Chapter  XX. 

ANIMAL  PARASITES. 

In  this  short  chapter  attention  will  be  directed  to  the 
tissue  reactions  excited  by  the  parasites,  rather  than 
to  their  life  history ;  information  concerning  the  latter 
should  be  sought  for  in  the  works  devoted  to  helmin- 
thology,  notably  those  of  Cobbold  and  Leuckart. 

The  animal  parasites,  from  the  point  of  view  of  the 
tissue  changes  to  which  they  may  give  rise,  have  re- 
cently excited  keener  interest  than  heretofore.  This 
has  been  especially  the  case  with  the  psorosperm  forms,, 
which  have  been  accredited  with  simple  and  malignant 
tumour-exciting  properties.  How  far  this  opinion  is 
justified,  it  will  be  our  endeavour  to  show  in  the  follow- 
ing pages. 

In  the  preceding  chapter  considerable  stress  was 
attached  to  the  embryonic  or  congenital  neoplasms. 
In  this  chapter,  on  the  contrary,  the  importance  of 
irritation  in  producing  hyperplastic  changes  will  be 
again  insisted  upon.  In  studying  the  tissue  changes 
produced  by  this  irritation  it  will  be  found  that  the 
nature  of  the  reaction  varies  remarkably  ;  thus  appar- 
ently the  same  parasite  may  in  the  same  or  in  different 
species  produce  (i)  remarkably  little  tissue  change ; 
(2)  widespread  hyperplasia,  and  (3)  acute  inflammation, 
suppuration,  caseation,  necrosis,  &c. 

The  parasites  dealt  with  fall  under  the  groups  : — 
Arachnida,  Cestodes,  Nematodes,  Trematodes,  Coccidia, 
and  Psorosperms. 
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Arachnida. 

But  two  parasites  of  this  numerous  group  [see 
Megnin)  require  attention  here,  viz.,  A  cams  scabiei  and 
A  cams  or  Demodex  follicidorum. 

A  cams  scabiei. — Fig.  122  represents  the  male  and 
female  forms,  and  their  difference  in  size,  amongst 
other  characters,  may  be  readily  observed.  Its  action 
upon  the  skin  is  very  varied  (p.  252).  Its  presence  may 
be  associated  with  vesiculation,  pustulation,  eczema 
and  a  chronic  warty  condition.  In  the  last  two  cases 
there  is  considerable  epithelial  and  small  round  celled 
proliferation,  increased  cornification  and  desquamation. 
Its  irritant  action  is  attributed,  so  it  is  said,  to  the 
secretion  of  a  poison. 

Demodex  folliculorum. — This  parasite  is  regarded  as 
one  of  the  most  harmless,  and  there  is  no  doubt  that 
it  can  often  be  found  in  the  matter  which  may  be  ex- 
pressed from  the  sebaceous  glands.  Sparks,  however, 
drew  attention  to  a  very  severe  inflammation  of  the 
skin  which  it  may  cause  in  the  dog.  In  these  cases  the 
follicles  were  observed  distended  with  broods  of  the 
parasite.  In  man  a  similar  distension  of  sebaceous 
acini  may  be  observed  in  early  acne  pustules  ;  later  the 
epithelium  degenerates,  some  of  the  nuclei  proliferate, 
th  ere  is  an  abundant  periacinar  small  round  celled 
infiltration,  and  finally  an  abscess  is  formed  with  the 
parasites  in  the  centre.  But  there  is  yet  another  pro- 
perty, which  I  think  demodex  will  be  found  to  possess 
in  common  with  the  other  parasites,  namely,  that  of 
inducing  marked  hyperplasia.  I  have  examined  fourteen 
cases  of  acne  rosacea  ("Lipoma  nasi"),  of  the  warty 
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tumour-like  type,  and  have  in  every  instance  detected 
numbers  of  the  parasites  in  the  acini  {see  fig.  68).  In 
all  these  cases  there  was  considerable  hyperplasia  of 
the  parenchyma,  and  a  varying  amount  of  periacinous 
connective  tissue  overgrowth.* 


Cestodes. 

The  heads  of  the  two  common  tapeworms,  Tcenia 
mediocanellata  and  Tcenia  solium,  are  illustrated  in 
Figs.  123  and  124  ;  their  differences  are  marked  ;  the 
absence  of  hooklets  is  especially  observable  in  medio- 
canellata. There  is  another  variety  the  Bothriocephalus 
latus,  the  head  of  which  differs  considerably  from  the 
above,  in  that  it  has  two  grooves  running  vertically, 
one  on  each  side  of  the  oval  oblong  head.  The  tissue 
changes  which  they  may  excite  in  the  intestine  are 
unimportant.  This  is  not  the  case,  however,  with  the 
hydatid  forms.  In  the  pig  the  Cysticercus  cellulosce,  the 
hydatid  form  of  Taenia  solium,  and  in  man  and  other 
animals  the  hydatid  forms  of  the  Tcenia  echinococcus 
(found  in  the  dog)  and  of  other  species,  may  give  rise 
to  well  marked  changes.  The  wall  of  the  common 
hydatid  cyst  in  man  is  represented  in  Fig.  125 ;  its 
laminated  elastic  character  renders  fragments  of  it 
readily  discoverable  under  the  microscope.  Free  in 
the  fluid  of  the  cyst — the  hydatid  fluid — may  be  found 

*  Like  so  many  other  tissue  changes,  the  hypertrophy  of  the 
sebaceous  follicles  has  been  attributed  to  alcohol.  This  does  not, 
however,  accord  with  what  we  have  already  learnt  concerning 
alcohol  in  the  chapters  on  the  liver  and  kidney.  Alcohol  should 
be  known  by  the  fact  of  its  being  often  associated  with  parenchy- 
matous degeneration  and  "atrophic  proliferation." 
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Obj.  J  in. 


NEMATODES. 


411 


the  characteristic  scolices,  Fig.  126,  or  their  hooklets ; 
attached  to  the  wall  may  be  numerous  scolices  or 
daughter  hydatid  cysts.  In  the  ordinary  course  of 
events  the  hydatid  becomes  surrounded  by  a  connective 
tissue  capsule.  In  the  liver,  for  example,  the  presence 
of  the  cyst  causes  in  its  vicinity  the  degeneration  and 
atrophy  of  the  liver  cells,  and  often  in  addition,  the  pro- 
liferation of  their  nuclei  ;  there  is  considerable  connec- 
tive tissue  hyperplasia,  and  this  gradually  takes  the 
place  of  the  liver  cells  and  forms  a  firm  wall  to  the  cyst. 
Very  often  indeed,  where  the  irritation  is  more  marked, 
the  small  round  celled  infiltration  is  greater  and  giant 
cell  forms  are  by  no  means  uncommon.  The  cysticerci 
which  are  occasionally  found  in  the  eye  have  also  been 
described  surrounded  by  small  round  and  giant  cells. 
In  the  liver  of  the  cow  the  disseminated  cysts  of  echino- 
coccus  multilocularis  have  produced  the  appearance  of 
large  tubercular  foci  ;  thus  in  one  case  there  was 
caseation  and  granulation  tissue,  and  some  of  the  smal- 
ler cysts  were  completely  surrounded  by  giant  cells. 
Echinococcus  multilocularis  may  also,  when  abundant 
in  the  liver,  produce  an  extensive  cirrhosis.*  (For 
some  further  information,  see  p.  113). 

Nematodes. 

The  numerous  species  of  this  class  produce  some  of 
the  most  important  and  widespread  lesions  to  which  the 
system  is  subject.   For  example,  acute  and  chronic pneu- 

0  This  parasite  has  been  found  (Waldstein)  forming-  beautiful 
cystic  chains  on  the  surface  and  in  the  interior  of  the  liver;  it  was 
also  found  in  the  same  case  in  a  portal  gland.  The  hydatids  also 
give  rise  to  occasional  large  colloid-like  tumours,  which  indeed 
have  been  mistaken  for  colloid  cancer. 
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monia  and  pseudo-tuberculosis,  enteritis,  simple  and  diph- 
theritic, hematuria,  chyluria  and  the  changes  described 
under  Egyptian  chlorosis,  trichinosis,  and  other  affections. 

Pneumonia  verminosa  and  pseudo-tuberculosis. — Much 
has  been  written  about  the  verminous  lung  diseases, 
which  although  common  in  the  lower  animals  have 
only  been  occasionally  met  with  in  man  (and  the  re- 
cords of  the  latter  are  old).  Alois  Koch  (1883)  and 
Mueller  (1889)  have  collected  together  very  many  cases 
and  the  literature  of  the  subject.  The  parasites,  which 
are  introduced  into  the  lungs  by  the  respiratory  pas- 
sage, usually  lead  to  bronchiectasis  and  saccular  dilata- 
tion, atelectasis,  miliary  and  diffuse  pneumonia.  An 
epidemic  of  broncho-pneumonia  in  dogs  has  been  well 
described  by  Osier.  This  observer  also  drew  attention 
to  the  paralysis  of  the  hind  quarters  which  supervened 
in  some  cases,  and  this  phenomenon  has  been  also 
noted  by  others  in  verminous  diseases.  In  a  case  of 
chronic  pneumonia  verminosa,  Eberth  has  described 
marked  tissue  proliferation,  the  muscular  hyperplasia 
being  especially  manifest. 

The  pseudo-tuberculoses  or  zooparasitical  granulomata 
are  very  instructive.  There  is  nothing  to  add  to 
Laulanie's  interesting  case  in  the  lung  described  on 
p.  Hi,  except  it  be  to  emphasize  the  fact  that  the 
parent  parasites  apparently  inhabited  the  pulmonary 
artery  ;  more  usually  the  infection  is  bronchial  and  of 
these  forms  Mueller  has  figured  and  recorded  numerous 
examples.*     Ebstein   and   Nicolaier   have  described 

0  The  condition  is  comparatively  common  in  sheep  and  for 
material  of  this  animal  I  am  indebted  to  the  kindness  of  Mr. 
Pemberthy  Hey.  I  also  have  to  express  my  thanks  to  Dr.  Adami 
for  most  interesting  specimens  of  pseudo-tuberculosis  in  the  horse. 
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Fig.  125.    WALL  OF  HYDATID  CYST. 
Ob.i.  I  in.  (Logwood). 
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miliary  granulomata  in  the  kidney  of  the  dog,  and  it 
appears  that  Patrick  Manson  in  1877  observed  a  simi- 
lar condition  due  to  Filaria  immitis.  Lastly  the  reader 
is  referred  to  Miura's  striking  case  of  pseudo-tubercu- 
losis of  the  peritoneum  and  to  the  other  facts  men- 
tioned on  p.  112  and  113.  The  structure  of  the  granu- 
lomata varies,  in  addition  to  the  small  round  cells, 
giant  cells  are  very  common,  but  only  in  a  few  cases  do 
they  contain  the  parasites,  more  commonly  they  are  in 
the  neighbourhood  ;  caseation  and  calcification  is  some- 
times very  marked  ;  occasionally,  however,  there  is 
considerable  tissue  hyperplasia. 

In  the  trachea  (Rabe)  and  in  the  portal  vessels 
(Bollinger),  a  warty  condition  has  been  occasioned  by 
nematodes.  Cases  of  endarteritis  and  aneurism  have 
also  been  recorded. 

Enteritis  and  diphtheritis  verminosa. — The  familiar 
round  worm — Ascaris  lumbricoides  and  the  thread  worm 
— Oxyuris  vermicularis,  may  give  rise  to  intestinal 
catarrh.  The  former  is  sometimes  rendered  dangerous 
owing  to  its  migratory  habits  ;  thus  Kartulis  describes 
a  case  in  which  the  bile  ducts  were  extensively  invaded, 
and  in  consequence  dilated  and  surrounded  by  an  in- 
flammatory zone.  Anguillula  stercoralis  is  occasionally 
a  cause  of  catarrh  in  man,  and  according  to  Willach  a 
sclerostoma  [anchylostoma)  in  monkeys  produces  a  diph- 
theritis of  the  intestine. 

Anchylostoma  disease  or  Egyptian  chlorosis. — The  cause 
of  this  disease  is  the  Anchylostoma  or  Dochmius  duo- 
denalis  which  fixes  itself  in  the  wall  of  the  intestine  and 
produces  considerable  loss  of  blood  and  anaemia. 

Trichinosis. — This  important  disease  is  the  result  of 
the  Trichina  spiralis.     The  worms  reach  their  adult 


stage  in  the  intestine  and  then  give  rise  to  embryos 
which  migrate  to  the  striped  muscles,  chiefly  those  of 
the  back  and  neck  and  the  diaphragm. 

In  the  intestine  they  may  produce  very  severe  en- 
teritis and  during  their  migration  very  severe  symptoms 
or  even  death  ;  in  the  muscles  when  not  in  excessive 
numbers  they  appear  to  produce  little  harm.  Fig.  127 
represents  a  trichina  in  the  characteristic  coiled  form 
it  assumes  in  muscle.  A  trichina  embryo  enters  a 
muscular  fibre  and  causes  a  granular  or  hyaline  ne- 
crosis of  the  contents  ;  by  its  subsequent  growth  it  pro- 
duces a  spindle  shaped  swelling  and  at  the  same  time 
forms  a  chitinous  investment  for  itself ;  the  muscular 
fibres  around  become  displaced  and  compressed,  and 
occasionally  there  is  some  connective  tissue  as  well  as 
muscle  nuclear  proliferation  ;  calcification  of  the  cap- 
sule frequently  occurs. 

The  Filarice  are  a  remarkable  group  of  parasites,  but 
much  information  is  still  needed  concerning  the  exact 
nature  of  the  tissue  changes  which  they  excite.  Filaria 
medinensis  or  dracunulus  medinensis  (Cobbold),  the 
guinea  worm,  gives  rise  to  a  very  severe  local  inflam- 
mation beneath  the  skin.  The  adult  form  of  the 
Filaria  sanguinis  hominis  (Lewis),  the  Filaria  Ban- 
croftii  gives  rise  according  to  Manson  and  others  to  a 
very  wide  range  of  changes,  the  interpretation  of  which 
seems  still  very  difficult.  Lymphatic  obstruction  seems 
to  be  one  of  the  chief  causes  of  the  elephantiasis  of  the 
scrotum  and  leg  which  is  sometimes  observed.  The 
adult  parasites,  but  more  especially  the  young  embryos 
— the  filaria  sanguinis — which  make  their  way  into  the 
lymphatic  and  general  circulation  are  the  causes  of 
certain  forms  of  chyluria  and  hematuria  ;  whether  the 


Fig,  127.  TRICHINA  SPIRALIS  IN  MUSCLE. 
Obj.  I  in. 


138.    FILARIA  SANGUINIS  HOMINIS 
S]iocin)en  in  tbe  urine 
Obj  k  in. 
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chyle  and  blood  come  from  the  kidneys  or  from  the 
bladder  has  not,  however,  been  decided.  In  a  most 
interesting  case  of  hsemochyluria  recorded  by  Stephen 
Mackenzie  ("  Path.  Soc.  Trans.,"  1882)  there  was  very 
extensive  dilatation  of  the  abdominal  lymphatics.  Fig. 
128  is  a  specimen  of  the  blood  kindly  furnished  by  Dr. 
Mackenzie,  to  the  description  of  whose  case  and  to 
Manson's  paper  in  the  "Path.  Soc.  Trans."  of  1881  the 
student  is  referred  for  further  information. 

Trematodes. 

The  various  species  of  Distoma  (flukes)  produce  in 
very  many  instances  such  marked  tissue  hyperplasia 
that  this  property  has  been  by  some  considered  charac- 
teristic. Two  diseases  may  be  discribed  Distomatosis 
and  Bilharzia  disease. 

Distomatosis. — It  is  again  in  the  lower  animals  in 
which  the  effects  of  the  various  species  of  Flukes  are 
most  marked.  Reference  has  been  made,  p.  291,  to 
the  extensive  zooparasitical  cirrhosis  and  tissue  hyper- 
plasia described  by  Zwaardemaker  and  others.  Fig. 
130  represents  two  flukes  in  section  in  a  bile  duct. 
The  mucous  membrane  of  the  duct  is  the  seat  of 
catarrh  ;  there  is  abundant  small  round  celled  and  epi- 
thelial hyperplasia  and  the  fundi  of  the  glands  are 
dilated ;  there  is  an  extensive  cirrhosis  around  the 
ducts.  Shaper  lays  great  stress  upon  the  glandular 
hyperplasia,  describing  a  diffuse  adenoma  of  the  bile 
ducts,  with  a  tendency  in  places  to  become  malignant. 
On  the  other  hand  necrosis,  haemorrhage  and  abscess 
formation  may  occur.  Cachexia  is  sometimes  very 
marked. 
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Bilharzia  disease. — The  changes  encountered  in  this 
disease  are  produced  by  the  presence  of  the  adult 
worms  in  the  branches  of  the  portal,  mesenteric  and 
vesical  vessels,  but  more  especially  by  the  abundance 
of  the  ova  in  the  mucous  membranes  of  the  intestine, 
bladder,  ureters  and  pelvis  ;  occasionally  they  are  found 
in  other  organs  such  as  the  liver  and  kidneys  (Kartulis). 
There  may  be  hsematuria,  enteritis  and  cachexia.  The 
mucous  membranes  may  be  the  seat  of  haemorrhagic 
and  purulent  inflammation  ;  very  often  there  is  con- 
siderable tissue  hyperplasia,  polypoid  vegetations  being 
formed  in  the  intestine  and  bladder.  Fig.  129  repre- 
sents what  are  probably  the  ova  of  this  parasite  in  the 
mucous  membrane  of  the  intestine.  The  adult  male  is 
about  half  an  inch  long  and  is  thicker  but  slightly 
shorter  than  the  female  ;  the  latter  is  usually  repre- 
sented in  the  gynsecophoric  canal  of  the  former. 

Coccidia,  psorosperms,  &c. — Coccidia,  such  as  are  met 
with  in  the  liver  of  the  rabbit  and  occasionally  in  man, 
are  minute  sharply  defined  oval  bodies  which  can 
readily  be  distinguished  with  the  I  in.  obj. ;  they 
possess  a  very  distinct  shell  and  granular  contents. 
They  are  common  in  the  liver  of  the  rabbit,  where  they 
usually  form  small  white  points  in  connection  with  the 
bile  ducts.  The  size  and  structure  of  the  lesions  pro- 
duced by  them,  however,  varies  considerably,  just  as  it 
does  in  the  case  of  the  majority  of  parasites  described 
in  the  preceding  pages.  Their  presence  in  the  bile 
ducts  may  be  associated  with  an  extensive  cirrhosis  of 
the  liver  (p.  291)  ;  or  the  bile  ducts  are  dilated  and  the 
seat  of  marked  small  round  celled  and  epithelial  hyper- 
plasia ;  or  the  inflammatory  reaction  is  accompanied 
by  extensive  necrosis  and  caseation.     Very  often,  how- 


Fig.  129.   OVA  OF  BILHARZIA. 
Obj.  I  in.  (Light  Oamio). 


Fig.  130.   BILE  DUCT. 

1  Glandular  lining  of  bile  duct  infiltrated  with  small  round  cellB. 

2  and  3.  Sections  of  two  Flukes. 

Obj.  1J  in.,  without  eyepiece.  (Logwood). 
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ever,  the  parasites  are  found  associated  with  beautiful 
cystic  papillomatous  changes  in  the  ducts.  In  some  of 
these  cases  the  hyperplasia  possesses  very  little  of  the 
character  of  an  inflammatory  reaction  ;  moreover, 
coccidia  can  ofcen  be  found  in  the  epithelial  cells  lining 
the  duct.* 

Coccidia  are  not  confined  to  the  liver  nor  to  the  lower 
animals.  We  have  incidentally  referred  to  the  pul- 
monary grcgarinosis  described  by  Baelz  in  man. 

In  1888  Neisser  described  coccidia  in  molluscum  con- 
tagiosum,  but  subsequent  observations  have  not  verified 
this  statement.  More  importance,  however,  must  be 
attached  to  the  observations  of  Darier  in  1889,  who 
•described  under  the  heading  of  cutaneous  psorospermosis, 
an  acne  sebacee  concrete  or  acne  cornee,  in  which  the 
mouths  of  the  sebaceous  follicles  were  heaped  up  owing 
to  epithelial  and  horny  hyperplasia,  whilst  the  fundi 
appeared  normal. 

In  the"  proliferating  epithelial  cells  of  the  mouth  of 
the  glands  he  found  coccidia-like  bodies,  the  presence 
of  which  was  confirmed  by  Malassez  and  others. 
Recently  Boeck  has  described  a  case  of  Darier's 
disease,  in  which  he  figures  the  parasites  in  question 
in  the  epithelial  cells ;  they  are  of  considerable  size 
and  cause  distension  of  the  cell,  but  they  do  not  very 
closely  resemble  the  familiar  coccidia  of  the  rabbit's 
liver.  Shortly  after  his  first  observations,  Darier  de- 
scribed similar  bodies  in  Paget's  disease  of  the  nipple, 
and  later  Wickham  and  Malassez  examined  five  cases 
of  the  same  disease  with  like  results. 

0  It  is  worthy  of  note  that  the  parasites,  like  the  trichinae  and 
sarcosporidia  (see  later)  which  are  capable  of  penetrating  into  the 
interior  of  the  cells  excite  remarkably  little  inflammatory  reaction. 

EE 


4l8  PSOROSPERMS. 

As  bearing  upon  the  subject  of  the  coccidia,  it  may 
be  mentioned  that  the  minute  micro-,  myxo-,  sarco- 
sporidia  and  pseudo-navicellae,  which  go  to  form 
Miescher's  tubes  or  Rainey's  corpuscles,  are  very 
common  in  the  lower  animals.  They,  like  the  tri- 
china;, enter  the  muscle  fibres,  where  they  as  a  rule 
produce  only  a  very  slight  disturbance  ;  occasionally, 
however,  as  Puts  has  described  (p.  365)  there  may 
be  very  considerable  fatty  and  fibrous  overgrowth,  and 
cases  accompanied  by  inflammatory  reaction  are  also- 
described  by  Siedamgrotzky  and  Leisering. 

The  results  which  may  be  safely  deduced  from  the 
above  observations  on  the  coccidia,  and  with  these  may 
be  included  various  other  forms  of  sporozoa,  are  that 
psorosperms,  possess  in  common  with  numerous  other 
parasites,  "irritative"  properties,  which  sometimes 
lead  to  a  necrotic  inflammation,  but  more  often  to 
inflammatory  hyperplasia.  But  endeavours  have  been 
made,  stimulated  by  the  above  results  of  Darier  and 
Malassez,  to  find  a  specific  sporozoon  for  cancer,  just 
as  endeavours  had  been  previously  made  to  find  a 
specific  bacillus.  In  both  cases  rash  statements  have 
been  made,  without  paying  due  regard  to  the  funda- 
mental differences  which  exist  between  the  numerous 
varieties  of  tumours.  But  both  the  cultivation  experi- 
ments, of  Ballance  and  Shattock,  of  cancer  on  nutrient 
media,  and  the  direct  inoculation  of  cancer  performed 
by  Hanau,  Klebs  and  others,  argue  against  a  specific 
organism.  The  sporozoa  no  doubt  play  their  part  in 
irritation,  but  there  is  no  evidence  to  show  that  they 
are  specific  (comp.  Shaper's  observations  on  Distoma- 
tosis).  We  cannot  yet  dogmatise  upon  the  nature  of 
the  irritation  or  other  influences  which  seem  so  closely 
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bound  up  with  tumours ;  nor  can  we  yet  interpret 
the  meaning  of  the  numerous  bodies  found  in  cancer 
cells.* 

0  The  reader  will  find  full  information  upon  the  latter  in 
Steinhaus,  "V.A.,"  B.  126,  Dec.  1891,  and  Stroebe,  "Path. 
Centrlb.,"  B.  ii.,  1891. 
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The  following  bibliographical  notes  will,  it  is  hoped,  encourage 
and  enable  the  student  to  seek  for  further  information. 

The  first  great  modern  sifting  and  classification  of  pathological 
tissue  changes  was  made  by  Virchow  in  his  memorable  "Die 
Geschwiilste,"  and  either  the  German  or  the  French  editions  should 
be  consulted.  The  same  great  pathologist  founded  the  Archiv  fiir 
pathologische  Anatomie,  which  now  numbers  some  126  volumes.  A 
separate  index  is  published  to  the  first  100  vols.,  and  there  are  in- 
dexes in  vols,  no  and  120.  This  work  forms  the  most  complete 
account  of  the  progress  of  pathological  morphology  extant,  all  the 
greatest  European  pathologists  having  contributed.  Progress  was 
further  marked  last  year  (1891),  by  the  leading  representatives  of 
pathology,  in  Virchow's  Festschrift. 

Text-books  dealing  with  a  wide  range  of  subjects,  and  each 
having  its  own  individuality,  are  those  of  Orth,  Rindfleisch, 
Rokitansky,  Broca,  Billroth,  Perls,  Birch-Hirschfeld,  Cornil  and 
Ranvier,  Strieker,  Cohnheim,  Paget,  Klebs,  and  Ziegler.  In  1889 
and  1890  the  completely  remodelled  Klebs  and  Ziegler  appeared 
(German  only)  and  the  material  and  bibliography  in  them  has 
rteached  encyclopaedic  proportions  ;  both  text-books  will  be  found 
of  the  greatest  service. 

In  1868  the  Archives  de  Physiologic  novmale  et  pathologique  were 
founded  by  Brown-Sequard,  Charcot,  Vulpian,  and  later  Joffroy. 
They  represent  the  progress  of  pathology  in  France ;  two  series 
have  been  issued  and  a  third  is  in  progress,  an  arrangement  which 
leads  to  confusion  ;  excellent  indexes  raisonnes  are,  however,  pub- 
lished separately.  In  1886  Ziegler  founded,  in  conjunction  -with 
very  many  of  the  leading  pathologists,  the  Beitrdge  zur  path.  Ana- 
tomic. In  these  the  beautiful  results  of  the  various  leading  schools 
of  pathology  are  fully  detailed  and  illustrated.  The  index  is  in 
vol.  x.,  heft  5.  The  well  known  Transactions  of  the  Pathological  Society 
have  now  reached  42  volumes,  with  separate  indexes.  They  con- 
tain reports  of  an  enormous  amount  of  pathological  material,  but 
with  few  exceptions  the  articles  are  not  sufficiently  detailed  or  rich 
in  literature.  In  the  Transactions  of  the  Medico -Chirurgical  Society, 
73  vols.,  there  are  several  articles  upon  anatomical  subjects,  by 
the  leading  pathologists  in  England  (index  to  first  50  vols).  In 
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1889  the  important  Archives  de  Medicine  experimentale  et  de  VAnatomie 
pathologique,  and  in  1890  the  Centralblatt  f.  allgemeine  Pathologie  n. 
Path.  Anatomic  appeared. 

Of  the  greatest  importance  will  be  found  the  numerous  papers  on 
the  pathological  changes  in  disease,  which  are  scattered  throughout 
the  numerous  clinical  journals  ;  notably  in  the  Deutsche  Archiv  f. 
klinische  Median,  Zeitschrift  f.  Hinischc  Med.,  Zeitschrift  fiiv  Heil- 
hinde,  Langenbeck's  Archives,  Hutchinson's  Archives,  and  the  various 
surgical  archives.  Summaries  are  found  in  the  Centralblatt  f.  die  med. 
Wissenchaft  and  in  the  numerous  year  books  (Virchow's  and  Hirsch's 
amongst  others)  and  quarter  books.  In  the  Archives  f.  exp.  Pathologie 
und  Pharmacologic  (29  vols.)  the  changes  produced  by  toxic  agents, 
&c,  are  recorded.  In  France  the  Comptes  Rendus  and  Transactions 
of  the  Academy  and  of  the  Biological,  Anatomical  and  other  societies, 
and  in  England  the  Proceedings  of  the  Royal  Society,  Journal  of  Ana- 
tomy and  Physiology,  Quarterly  Journal  of  Microscopical  Science,  &c, 
may  be  consulted  with  advantage. 

There  exists  a  most  detailed  and  special  literature  of  the  ana- 
tomical changes  found  in  the  great  branches  of  Medicine.  Thus 
for  the  nervous  system,  there  are  the  Archives  f.  Psychyatrie,  Neuro- 
logisches  Centralblatt,  Charcot's  Archives,  Brain,  &c.  For  the  skin 
both  the  French  and  German  Archives  for  Dermatology  and  Syphilis, 
Leloir's  and  Unna's  works  and  the  English  Journal  of  Dermatology. 
For  the  eye  von  Graefe's  Archives.  For  the  generative  organs  the 
Zeitschr.  f.  Geburtsh.  u.  Gyn.,  Archives  f.  Gyn.  and  Transactions  of  the 
Obstetrical  Society.  There  are  still  other  periodical  works  upon  the 
ear,  larynx,  urinary  organs,  &c.  A  large  amount  of  material  is  de- 
posited in  the  reports  of  the  various  London  hospitals.  Indices  of 
pathological  literature  are  found  in  the  Centralblatts,  in :  the  Index 
Medicus  and  in  Neale's  Medical  Digest.  Long  articles  on  most 
subjects  are  to  be  found  in  the  encyclopaedias,  notably  Eulenburg's, 
von  Ziemssen's,  the  Diet,  encycl.  des  sciences  medicates,  in  Volk- 
mann's  Sammlung  and  Reynold's  System  of  Medicine. 

The  mycotic  diseases  have  now  for  themselves  the  rich  Annates 
de  ITnstitut  Pasteur,  the  Centralb  f.  Baktcriologie,  Baumgarten's  Year- 
book and  C.  Frankel's  and  Pfeiffer's  Atlas. 

Diseases  in  the  lower  animals  are  represented  by  the  Archives  f. 
tvissen.  u.  prakt.  Thicrheilkundc  and  Deut.  Zeit.  f.  Thiermedicin. 

Lastly  the  catalogues  of  the  various  London  hospital  museums, 
and  notably  those  of  the  Royal  College  of  Surgeons  and  of  the 
Musee  Dupuytren  in  Paris,  will  in  very  many  instances  be  found 
of  great  use. 

In  the  literature  and  notes  which  follow,  and  which  are  arranged 
according  to  the  order  of  the  chapters,  an  attempt  is  made  to  bring 
together  only  the  more  recent  articles  and  works  upon  subjects  of 
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anatomical  interest.  They  may  serve  also,  it  is  hoped,  to  indicate 
the  nature  of  the  work  at  present  being  done.  With  very  few  ex- 
ceptions the  author  has  had  occasion  to  use  them  in  the  course  of 
this  work;  at  the  same  time  they  only  represent  a  part  of  the 
material  which  it  has  been  found  necessary  to  go  over.  Records 
of  isolated  cases  or  of  single  pathological  specimens,  such  for  in- 
stance as  primary  tumours  of  the  various  organs,  &c,  have  been 
purposely  left  out,  as  their  literature  is  so  great  and  so  readily  ob- 
tainable in  the  books  and  periodicals  referred  to  above. 

ABBREVIATIONS. 

V.  A.  CVirchow's  Archiv);    P.  S.  {Pathological  Society's  Transactions);    I.  D.  (Inaugural  Disser- 
tation, followed  by  name  of  University). 

TECHNIQUE  (p.  1-19). 

Bebrens,  Kossel  und  Schiefferdecker,  Das  Mikroscop  u.  d.  methoden  der  Mikro- 
sco'p.  untersuch.,  Braunschweig,  1889. 

rrankel,  C.  und  Pfeiffer,  Das  Verfahren  der  photographischen  Darstellung  von 
Bakterienpraparaten,  Berlin,  1889. 

Israel,. Practicum  der  Pathologischen  histologic,  Berlin,  i88g. 

Jaksch,  Clinical  Diagnosis:  Bacteriological,  Chemical,  and  Microscopical  Evi- 
dence of  disease,  trans,  by  Cagney,  London,  i8go. 

Krzywicki,  Photograph.  Abbild.  Mikros.  Schnitte,  Zieg.  Beit.,  B.  iii.  See  also 
Eons,  Ann.  dc  VInstitut  Past. 

Kanlden,  Technik  der  histologischen  Untersuchung  path.-anat.  Praparate,  Jena, 
1890. 

lee,  Microtomist's  Vade  Mecum,  London,  Churchill,  i8go. 
Nauwerck,  Sectionstechnik  f.  Studirende  u.  Aerzte,  Jena,  iSgi. 
Pringle,  A.,  Practical  Photo-Micrography,  New  York,  i8go. 

Kiese,  Technik  der  Golgi'schen  Schwarzfarbung,  &c,  Cent./.  Path.  Anat.,  i8gr. 
TWeigert,  Bemerk.  u.  d.  Neurogliageriist  des  menschlichen  Centralnervensystems, 
Anat.  Anz.,  i8go,  No.  ig. 

INFLAMMATION  (p.  20;. 

Bardennauer,  U.  d.  histolog.  Vorgange  bei  der  durch  Terpentin  hervorgeruf. 

Entziindung,  Zieg.  Beit.,  B.  x. 
Baumgarten,  P.,  U.  d.  Herkunft  der  in  Entziindungsherden  auftretenden  Lym- 

phocyten,  Cent./,  path.  Anat.,  i8go. 
Cattani,  U.  d.  Reaction  der  Gewebe  auf  specifische  Reize,  Zieg.  Beit.,  B.  vii. 
Coen,  Path.  Anat.  Verand  der  Haut  nach  Einwirkung  von  Jodtinctur,  Zieg.  Beit., 

B.  ii. 

Dubler,  Beitrag  zur  Lehre  von  der  Eiterung,  Basel,  i8go. 

Grawitz,  Entziindung  und  Eiterung,  &c,  V.  A.,  10S,  u6,  118.  Dent.  med. 
Woch.,  i88g. 

Honnfeldt,    Histogen.    der  durch  Staphylococcus  hervorgeruf.  Bindegewebs 

abscess,  Zieg.  Beit.,  B.  iii. 
Janfcwski,  U.  d.  ursachen  der  acuten  Eiterung,  Zieg.  Beit.,  B.  vi. 
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Leber,  Die  Ensteh.  der  Entziind.  u.  d.  Wirkung  der  Entziindungserreg.  Schad- 

lichkeiten,  Leipsig,  1891. 
Neumann,  Entzundungsbegriff,  Zieg.  Beit.,  B.  v. 
Steinhaus,  Die  /Etiologie  der  acuten  Eiterung,  Leipsig,  1889. 
TXskoff,  Giebt  es  eine  Eiterung  unabhangig  von  niederen  Organismen  ?    V.  A.,  »D. 
TWeigert,  »  Entziindung,"  Real-Encyk.  v.  Eulenburg. 


Leucocytic  Irritability,  Phagocytosis  and  Immunity. 

Ali-Cohen,  La  chemiotaxie  comme  adjuvant  dans  la  rech.  but.,  Ann.  Inst. 

Past.,  1890.  ;. 
Baumgarten,  U.  d.  Experimentum  crucis  der  Phagocytenlehre,  Zieg.  Beit.,  B.  vn. 

and  Zeit.f.  Min.  Med.,  1889.  See  also  Buchner,  Munch,  med.  Woch.,  1891  and 

Ribbert,  Bent.  med.  Woch.,  1890. 
Xinger,  Immunitat  u.  Phagocytose  beim  Rotz,  Zieg.  Beit.,  B.  vi. 
Gabritchewsky,  Sur  les  propriety  chemiotactiques  des  leucocytes,  Ann.  Inst. 

Past.,  1890. 

Massart  et  Bordet,  La  chemiotaxisme  des  leucocytes  et  l'infect.  mycrob.,  Ann. 
Inst.  Past.,  1891.  Rech.  sur  l'irritabilite  des  leucocytes,  Ann.  Inst.  Past., 
i8go. 

Metscnnikoff,  Etudes  sur  l'immunite,  Ann.  Inst.  Past.,  i8go  and  1891.  U.  d. 
Phagocytare  Rolle  der  Tuberkelriesenzellen,  V.  A.,  113.  Ann.  Inst.  Past., 
1887° and  1888.  V.  A.,  113,  97,  109.  Beit,  zur  vergleich.  Path,  der  Entziin- 
dung, Virchow's  Festschrift,  1891.    Hess,  V.  A.,  110. 

Buffer,  Recherches  sur  la  destruction  des  microbes  par  les  cellules  amiboides 
dans  rinflammation,  Ann.  Inst.  Past.,  1889,  and  Quar.  your.  Mic.  Sc.,  i8go 
and  1891. 

Boux,  L'immunite— immunite  acquise  et  immunite  naturelle,  Hyg.  Congress, 
London,  1891. 

Tcnistowitch,  Sur  les  phenomenes  de  phagocytose  dans  les  poumons,  Ann. 
Inst.  Past.,  1889.    Pneumonie  fibrineuse,  1890  and  1891. 

Virehow,  Der  Kampf  der  Zellen  u.  der  Bakterien,  V.  A.,  101. 

Ziegler,  U.  d.  Ursuche  u.  das  Wesen  der  Immunitat  des  menschlichen  Organ- 
ismus  gegen  Infections-krankheiten,  Zieg.  Beit.,  B.  v. ;  and  for  further  Litera- 
ture see  Ziegler's  Allg.  Path.,  B.  i. 


INFLAMMATION  AND  REGENERATION. 
1.  Granulation  Tissue  and  its  Constituents  (p.  38). 

Kahiden.  The  share  of  the  leucocytes  in  the  new  formation  of  tissue.  Views 
of  Ziegler,  Marchand,  Grawitz,  Zahn  and  others,  Cent.  f.  path.  Anat.,  1890. 

NikiforofF,  Bau  u.  Entwick.  des  Granulations-gewebes,  Zieg.  Beit.,  B.  viii.  Fixed 
with  Heidenhain's  fluid,  viz.,  Sat.  Sol.  of  HgCl2  in  half  per  cent.  Salt  Solu- 
tion, carefully  washed,  further  hardened  in  alcohol  and  stained  in  Biondi's 
fluid  (Grubler). 

Bibbert,  U.  d.  Betheiligung  der  Leucocyten  an  der  Neubildung  des  Bindegewebes, 

Cent.  f.  path.  Anat.,  1890. 
Sherrington  and  BaUance,  On  formation  of  Scar  Tissue,  Journal  of  Physiology, 

vol.  x.,  1889. 
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The  following  are  some  of  the  phenomena  associated  with  in- 
flammation concerning  which  a  few  further  remarks  are  necessary. 

1.  Atrophic  proliferation  (Flemming,  Zahn,  Heidelberg). — Prolifer- 
ation, usually  direct,  of  the  nuclei,  together  with  degeneration  of 
the  differentiated  protoplasm  of  the  special  cell  elements.  This- 
change  may  be  observed  in  ordinary  inflamed  tissue,  or  when  a 
tissue  is  rendered  functionless  (p.  336),  or  it  may  occur  as  a  wide- 
spread process  in  cachectic  and  febrile  conditions  (typhoid,  diph- 
theria, phthisis,  &c).  Of  this  nature  may  be  some  cases  of  inflam- 
matory leucocytosis  and  of  increase  of  erythroblasts.  It  appears 
to  be  a  reparative  process. 

2.  Reactive  hyperplasia. — The  marked  overgrowth,  by  direct  and 
indirect  division,  of  the  tissue  elements  resulting  from  long  con- 
tinued irritation.  The  overgrowth  may  even  assume  a  malignant 
character.  Very  numerous  examples  have  been  furnished  in  the 
text ;  the  lymphadenoid  hyperplasias  in  the  intestine  and  of  the 
lung  are  especially  worthy  of  note.  Some  forms  of  leucocytosis 
may  also  fall  in  this  group. 

3.  The  phenomena  which  result  from  traumatic  injury,  or  the 
temporary  withdrawing  of  the  blood  supply,  viz.  : — The  paralysis 
or  death  of  the  tissue  corpuscles  (see  beautiful  experiments  of  Lister 
on  the  early  stages  of  inflammation,  Proc.  Roy.  Soc,  1857,)  >  tne 
dilatation  of  the  vessels  and  the  fluid  and  corpuscular  exudation,  and  the 
other  retrogressive  tissue  changes  inseparably  connected  with  the  name  of 
Cohnheim. 

4.  The  phenomena  of  infective  inflammation.  Phagocytosis. 

5.  The  phenomena  of  chemiotaxis  and  physiotaxis. 

6.  The  phenomena  of  suppuration  and  caseation. 

7.  The  phenomena  of  repair  and  absorption. 

^  Virchow  regarded  the  cell  increase  in  all  inflammatory  foci  as  a 
tissue  reaction  to  a  stimulus.  And  it  is  probable  that  this  theory 
slightly  modified  includes  most  of  the  varieties  of  inflammation. 
It  savours  of  a  purposive  reaction,  rather  than  of  the  passive  of 
Cohnheim,  and  as  such  brings  itself  nearer  to  the  teachings  of  the 
Metschnikoff  school.  Of  Virchow's  pupils,  Recklinghausen  dis- 
covered the  amoeboid  movements  of  some  of  the  pus  cells,  whilst 
Grawitz  maintains  that  suppuration  depends  upon  the  degree  of 
inflammation,  that  pus  corpuscles  are  also  furnished  by  connective 
tissue  cell  elements  and  that  it  is  not  necessary  to  separate  the. 
retrogressive  from  the  progressive  tissue  phenomena. 

Cohnheim's  teachings  have  been  extensively  adopted  and  his 
experiments  repeated  by  a  great  number  of  observers,  amongst 
them  by  Thoma.  His  pupil  Ziegler  attempted  to  prove  by  the  well- 
known  experiments  that  the  exuded  leucocytes  did  perform  a 
definite  purpose,  and  that  they  built  up  new  tissue.  Weigert 
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maintained  that  the  phenomena  of  karyokinesis  which  was  ob- 
served in  the  inflammatory  foci,  indicated  a  new  process,  that  of 
repair.  He  holds  suppuration  to  be  a  special  qualitative  form  of 
inflammation.  Ziegler  again  set  himself  to  work  on  the  progres- 
sive phenomena  of  inflammation.  The  conclusions  of  his  own 
work  and  that  of  his  pupils  Nikiforoff,  Krafft,  Podwzssozki,  Coen 
and  Fischer,  were  as  stated  at  the  Berlin  Congress  of  1890,  that  the 
leucocytes  took  no  share  in  tissue  forming.  Sherrington  and 
Ballance  in  the  beautiful  repetition  of  Ziegler's  experiments  came 
quite  independently  to  similar  conclusions  ;  they  would  further 
separate  the  destructive  and  suppurative  processes  from  the  con- 
structive and  reproductive.  Bardenheuer,  of  Marchand's  laboratory, 
still  more  recently  confirms  the  above  results,  but  regards  the  pro- 
gressive process  as  an  integral  part  of  inflammation,  in  that  the 
changes  succeed  one  another.  The  pus  cells,  moreover,  according 
to  this  observer  are  exclusively  furnished  by  the  leucocytes.  In 
the  mean  time  observers,  no  doubt  stimulated  by  Metschnikoff's 
results,  began  to  lay  considerable  stress  on  the  presence  of  Metsch- 
nikoff's makrophages  (compare  Sherrington  and  Ballance  and 
Nikiforoff).  Early  in  1889  an  interpretation  of  the  large  cells  seen 
in  fig.  5,  whose  presence  had  greatly  puzzled  me,  was  furnished  by 
Ruffer's  and  Tchistowitch's  observations  on  phagocytosis.  A 
large  number  of  observers  regard  these  cells  as  derived  from  con- 
nective tissue  corpuscles,  others  from  the  uninucleated  leucocytes,, 
and  others  again  from  both  sources.  Those  who  derive  them  from 
the  connective  tissue,  say  that  they  are  capable  of  becoming  fibro- 
blasts. I  have  failed  to  convince  myself  of  the  latter,  and  incline 
to  believe  that  they  in  common  with  the  erythrophages,  nekro- 
phages,  myophages  and  osteoclasts,  represent  a  special  cell  element, 
perhaps  the  "plasma  cell"  (compare  Sherrington  and  Ballance). 

The  subject  of  inflammation  has  been  approached  from  a  quite 
different  standpoint  by  Metschnikoff,  who,  tracing  step  by  step  the 
process  as  it  is  seen  in  the  various  representatives  of  the  animal 
kingdom  and  even  in  plants,  shows  how  readily  aggression  be- 
comes transformed  into  infection,  defence  and  intracellular  diges- 
tion into  the  phenomenon  of  phagocytosis.  At  the  Hygiene  Con- 
gress, London,  1891,  he  said,  "  the  microbe  by  the  aid  of  its  toxine 
excites  an  inflammatory  exudation  and  the  arrival  of  a  large  num- 
ber of  leucocytes  upon  the  battle-field,  and  the  cells  by  the  aid  of 
their  phagocytic  properties  eat  the  microbes."  The  pupils  of 
Metschnikoff  are  exceedingly  numerous  and  in  this  country  in- 
clude Ruffer.  His  doctrines,  moreover,  have  been  widely  extended 
and  have  embraced  the  subject  of  immunity.  They  have,  how- 
ever, met  with  strong  opposition  notably  by  Baumgarten,  Klein 
and  Burdon  Sanderson.    The  application  and  extension  by  Metsch- 
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nikoff  and  his  pupils,  of  Pfeffer's  experiments  on  chemiotaxis,  have 
led  to  a  most  interesting  series  of  observations,  which  try  to  ex- 
plain the  presence  or  absence  of  leucocytes  in  certain  inflamma- 
tions or  their  gravitation  to  dead  tissue.  There  is  no  doubt  that 
the  results  of  both  the  Zoologist  and  the  Botanist  have  thrown 
a  new  light  upon  the  subject  of  inflammation. 

The  question  of  the  origin  of  the  various  cell  elements  in  the  in- 
flammatory focus,  and  of  the  phenomena  of  leucocytosis  and  ery- 
throblastic changes,  is  an  exceedingly  difficult  one,  and  sufficient 
data  are  not  to  hand  to  draw  conclusions  (see  Ribbert  and  Baum- 
garten). 

2.  Absorption — Macrophages  and  Giant  Cells. 

Afanassiew,  Path,  der  acuten  u.  chronic.  Alcoholismus,  Zeig.  Biet.,  B.  viii.,  1890 

(describes  the  hepatophages  of  Podwyssozki). 
Krauss,  Riesenzellenbildung  in  epithelialen  Gewebe,  V.A.,  95. 
Xitten,  Resorpt.  todter  Muskelfasern,  V.  A.  80. 
Langhans,  Erythrophages,  V.  A.,  49. 

Lesser,  Ueber  das  Verhalten  des  Catgut  in  Organismus  u.  ueber  Heteroplastik, 
V.  A.,  95. 

Marchand,  Untersuch.  ii.  d.  Einheilung  von  Fremdkorpern,  Zieg.  Beit.,  B.  iv., 
also  M.,  V.  A.,  93. 

Munk,  Zur  Lehre  von  der  Resorption,  Bildung  u.  Ablagerung  der  Fette  in  Thier- 
korper,  V.  A.,  95. 

Podwyssozki,  Nekrophagismus  u.  Biophagismus,  Fortsch.  der  Med.,  1889. 
Pommer,  U.  die  Ostoklastentheorie,  V.  A.,  92. 

Ribbert's  Lab.  5  dissertations,  Bonn,  i8go :  (1)  Bleibtreu,  Resorpt.  von  Blut- 
extravasaten ;  (2)  Kreuzberg,  do.  von  zinnobar  ;  (3)  Monkemoller,  do.  von  Fett 
u.  Gehirnmasse;  (4)  Mues,  do.  von  Agar-Agar  ;  (5)  Siepen,  Literaturiibersicht 
u.  zusammenfassung. 

Sudakewitsch,  Riesenzellen  u.  elastische  Fasern,  V.  A.,  115. 

Strobe,  Kerntheilung  u.  Riesenzellenbildung  im  geschwiilsten  u.  im  Knochenmark, 

Zieg.  Beit.,  B.  vii. 
Senftleben.    V.  A.,  79.    Giant  cells,  &c. 

Weiss,  U.  d.  Bildung  u.  d.  Bedeutung  der  Riesenzellen  u.  epithelartige  Zellen, 
welche  um  Fremdkorper  herum  im  Organismus  sich  bilden,  V.  A.,  68.  See 
also  65. 

Zahn,  Ueber  das  Schicksal  der  in  den  Organismus  implantirten  gewebe,  V.  A.  95. 

3.  Wounds  and  Repair  (p.  60). 
Leucocytes  and  Lymph  Glands. 

Arnold,  Theilungsvorgange  an  den  Wanderzellen,  ihre  progressive  u.  regressive 
Metamorphosis,  Archiv  f.  mikr.  Anat.,  1887. 

Eberth,  Kern.  u.  Zellth.  wahrend  der  Entziindung  u.  Regenerat.,  Virchow's  Fest- 
schrift, i8gi. 

Hansemann,  Asymmetrische  Zelltheilung  in  Epithelkrebsen  u.  deren  biolog.  Be- 
deutung, V.  A.,  119,  i8go.    Pathologische  Mitosen,  V.  A.,  123,  1891. 

Hertwig,  Ue.  path,  verand.  der  Kerntheilungsprocesses  in  Folge  exp.  Eingriffe, 
Virchow's  Festschrift,  i8gi. 
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lowit,  Neubild.  u.  Beschaffenheit  der  weissen  Blutkorperchen,  Zieg.  Beit.,  B.  x. 

Also  Reinke,  Zieg.  B.  v. 
Morburgo,  Zellneubild.  wahrend  der  acuten  Inanition  des  Organismus,  Zieg. 

Beit.,  B.  iv. 

Pfitzner,  Ueber  Theilungsvorgange  an  den  Leukocyten,  ihre  progressiven  u.  re- 
gressiven  Metamorphosen,  Arch.f.  mik.  Anat.,  B.  xxx.,  1887. 

Reinke,  Exp.  Untersuch.  ii.  d.  Proliferat.  u.  Weiterentwik.  der  Leucocyten,  Zieg. 
Beit.,  1889. 

Bibbert,  Regenerat.  u.  Entziindung  der  Lymphdriisen,  Zieg.  Beit.,  B.  vi. 


Vessels. 

ilpoUonio,  Mik.  Untersuch.  ii.  d.  Organisat.  des  Unterbindungsthrombus  im 

Arterien,  Zieg.  Beit.,  B.  iii. 
Bonome,  Heilung  der  aseptis.  Herzwunden,  Zieg.  Beit.,  B.  v. 
Ballance  and  Edmunds,  Ligation  of  the  larger  Arteries,  Med.  Chir.,  1886. 
Beneke,  Die  Ursache  der  Thrombusorganisation,  Zieg.  Beit.,  B.  vii. 
Fekelnaring,  Endothelwucherung  in  Arterien,  Zieg.  Beit.,  B.  viii. 
Thoma,  Gefass.  u.  Bindegewebsneubildung  im  der  Arterienwand,  Zieg.  Beit., 


Bone. 

Bonome,  Knochenregeneration,  V.  A.,  100. 

Hertz,  Repair  of  Enamel,  V.  A.,  38, 

Krafft,  Histogenese  des  Periost.  Callus,  Zieg.  Beit.,  B.  i. 

Muscle. 

Askanazy,  Regenerat.  der  quergest.  Muskelfasern,  V.  A.,  125. 
Bobert,  Versuche  ii.  d.  Wiederbildung  quergestr.  Muskelfasern,  Zieg.  Beit.,  B.  x. 
i8gi. 

Viering,  Regenerat.  des  Sehnengewebes,  V.  A.,  125.    Proliferation  of  the  tendon 
corpuscles. 

Nauwerck,  Ue.  Muskelregen.  nach  Verletzungen,  Jena,  1890. 

Nerve. 

Biingner,  Ue.  d.  Degenerations-  u.  Regeneration svorgange  am  Nerven,  Zeig.  Beit.t 
B.  x. 

Caporaso,  Sulla  regenerazione  del  midollo  spinale  della  coda  dei  tritoni,  Zieg. 
Beit.,  B.  v. 

Coen,  Die  Heilung  von  Stichwunden  des  Gehirns,  Zieg.  Beit.,  B.  ii.    See  also 
Kahlden,  Cent.  f.  path.  Anat.,  Sept.,  i8gi. 
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Abscess,  formation  of,  35 

chronic,  structure  of,  57,  58 

tubercular,  58 
Absorption  of  dead  tissue.    See  also 
giant  cells. 

of  ligatures,  65 

of  muscle  fibre,  67 
Acarus,  252 

folliculorum,  172 

scabiei,  409  (fig.  122) 
achorion  schonleinii,  124 
Acne  rosacea,  172,  409,  410 
Acne  vulgaris,  252 
Acromegaly,  200,  240 

minute  structure  of  hypophysis  in, 
437 

Actinomyces,  staining,  14,  115 
Actinomycosis,  113,  116,313,  335  (fig. 

39) 
pus  in,  114 
pleomorphism,  115 
lardaceous  degeneration  in,  82 
Acute  yellow  atrophy,  liver  in, 

77.  293 

Addison's  disease,  91,  238 
Adenitis,  226 
Adeno-fibromata,  134 
Adenoid  tissues,  225 
Adenoma,  172,  352 
stroma  of,  174 

of  breast,  varieties  of,  173  (fig.  69) 
of  the  cervix,  348 
of  kidney, 

malignant,  of  liver,  298 
of  lung,  158 
of  prepuce,  343 
sebaceum,  253 
Adenoma  destruens  of  uterus,  350 
(fig-  74) 

Adenomata  malignant,  167,  318 
Adenomata  of  alimentary  canal,  317 
Adeno-myxoma  of  testis,  344 
Adeno-sarcoma,  136,  148,  357 
Ague  cake,  109 


Alimentary  canal, adenomata  0^317 
absorption  of  silver  in,  87 
chronic    inflammation   and  pre- 
cancerous changes,  172 
cystic  tumours  of,  317 
diverticula  of,  316 
effects  of  toxic  agents  on,  314 
hyperplasia,  adenoma  and  cancer 
of,  176 

hypertrophy  of  coats  of,  316 

inflammation  and  necrosis  of,  305 

inflammation  of,  in  saprasmia,  102 

Ieiomyomata  in,  130 

lympho-sarcoma  of,  150,  317 

malignant  adenoma,  177  (fig.  75, 
typical  columnar  epithelioma) 

tumours  of,  316 
Amyloid  degeneration,  81 

of  stroma  of  muscle,  368 
Amylum  bodies,  85,  377 
Anemia,  pernicious,  blood  in,  236 

marrow  in,  236 

red  corpuscles  in,  208 
Anaemia,  splenic,  235 
Anchylostoma,  413 
Aneurism,  causes  of,  221,  222 

endarteritis  as  a  cause  of,  223 

from  mesarteritis,  224 
Angioma,  cavernous,  of  spleen,  169 

colloid,  changes  in,  i6g 
Angiomata,  130 

cystic,  colloid  in,  200 
Angio-sarcoma,  132,  151,  170,  361 
Angio-sarcomata  of  brain,  403 
Anguillula  stercoralis,  413 
Animal  parasites,  408 
Anthracosis,  87,  327 
Anthrax  bacilli,  107,  312  (fig.  37) 
Arachnida,  408 
Arcus  senilis,  77 
Argyria,  87 

Arterial  coat,  tumours  of  (endothe- 
lioma, fibroma,  myoma),  131, 
*32 
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Arteries     and     veins,  degenerative 

changes  in,  217 
Arterio-capillary  fibrosis,  217 
Arthritis  deformans,  245 
ascaris  lumbricoides,  4i3 
Ascites,  chylous,  302,  303 
Aspergilli,  124 
in  lung,  335 
Aspergillus  fumigatus,  irg 
Atelectasis  and  collapse,  329,  336 
Atheroma,  95,  218  (figs.  87  and  88) 
Atrophic  changes  in  neuroses,  405, 
406 

proliferation  of  muscle  fibre,  79, 
392 

Atrophy  and  dilatation  of  stomach, 
315 

from  disease,  366 
of  bowel,  315 

Bacilli,  staining,  17 
Bacillus  of  diphtheria,  32 

lepras,  119 

mallei,  106 

syphilis,  120 

tubercle,  116 

typhoid,  116 
Bacteria,  tissue  reaction  against,  118, 
425 

Beri-beri,  394 

Basedow's  or  Grave's  disease,  240 
Bile  duct,  congenital  myxomyoma 
of,  297 

ligature  of,  2go 

new  formation  of,  286 

obstruction  of,  289 

congenital,  syphilitic  obstruction 
of,  289 
Bile  pigmentation,  go 
Bilharzia,  ova  of,  317,  416  (fig.  i2g) 

disease,  416 
Bilirubin  infarct  in  kidney,  go 
Black  spit,  86,  326 
Black  tongue, gi 
Bladder,  epithelioma  of,  280 

papilloma  of,  137, 148,  280  (fig.  61) 

Blister,  250 

Blood,  the  coverslip  method  of  pre- 
paring, 208 
clot,  changes  in,  88 
in  leukaemia,  231 

leucocytes  in,  234 


Blood  (continued) 

in  lymphadenoma,  231 

in  malaria,  go 

in  pernicious  anaemia,  236 

pigments,  87 
Bone,  atrophy  of,  from  nerve  lesions, 
246 

cutting  sections  of,  4 
cystic  fibromata  in,  135 
diseases  of,  241 

necrosis,  syphilis  and  tubercle  in, 
246 

union  of  fractured,  69,  70 
Bothriocephalus  latus,  410 
Brain  and  cord,  tumours  of,  401 

ciliated  cyst  of,  igo 

endothelioma  of,  168 

epithelial  rests  in,  166 

in  malaria,  go 
Branchial  chondromata,  203 

sinuses,  cause  of  cysts,  181 
Breast,  adenoma  and  carcinoma  of, 
173 

atypical  carcinoma  of,  174  (fig.  71) 

carcinoma  of,  174  (fig.  70) 

cysts  of,  187 

duct  cancer  of,  174 

fibro-adenoma  of,  135,  136  (fig.  52) 

fibro-myxoma  of,  136 

myxo-adenoma  of,  136 

tumours  of,  352 
Breasts,  accessory,  201 
Bright's  disease,  nephritis  of,  270 
Bronchi,  tumours  of,  323 
Bronchial  glands,  86 
Bronchiectasis,  32g 

congenital,  337 
Bronchitis,  acute,  2g,  30 
Bronchocele,  pulsating,  240 
Broncho-pneumonia,  25, 30,31  (fig.  5) 
acute  miliary,  328  (fig.  10) 
chronic,  328,  329  (fig.  5) 
Brown  atrophy  of  heart,  gr 
induration  of  lung,  43,  88 
Burns,  influence  on  kidney,  261 
Bursal  cysts,  188 

Cachectic  conditions,  lardaceous  de- 
generations in,  82.  See  also 
fatty  and  fibroid  degeneration 
and  atrophic  proliferation 

Cachexia  strumipriva,  23g 

Calcareous  deposits,  reactions  of,  96 
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Calcification,  94 

Calcium  salts  deposited  in  kidney,  260 
Callus,  70,  71  (fig.  27) 
"  Callus  hypertrophied,"  143 
Cancer,  55,  160 

acinous,  of  breast,  174  (fig.  71) 

atypical,  318  (fig.  66) 
metastasis  in,  319 

cells,  bodies  in,  419 

colloid,  80,  3ig 

of  omentum,  304 

duct,  of  breast,  174  (fig.  71) 

encephaloid,  175  (fig.  73) 

glandular,  in  lung,  339 

of  cervix,  161  (figs.  62,  63) 

of  neck  of  gall-bladder,  297 

of  ovary,  346 

of  pancreas,  299 

of  pleura,  341 

of  prostate,  342 

of  stomach,  313 

of  testis,  344 

of  tongue,  113 

of  uterus,  349 

scirrhus,  175  (fig.  72) 

sporozoon  of,  418 

typical  glandular,  of  rectum,  318 
(fig-  75) 

Cancers,  Hauser's  classification  of, 
3i8 

Cantharidin  on  kidney,  259 
Capillaries  in  repair,  45,  66,  67 
Carcinoma,  branchiogenous,  164.  See 

Cancer 
Caries,  calcification  in,  95 

tubercular,  247 
Cartilage,  gouty,  92 

hyperplasias  of,  141 

in  dura  mater,  402 

rests  in  kidney,  278 

in  testis,  184,  344 
Caseation  and  caseous  material,  41, 
52 

Casts,  renal,  33,  77,  84 
Catarrhal  inflammation,  53,  251, 
320 

Cavernous  angioma  of  spleen,  169 

lymphomata,  169 

tumours  from  endothelioma,  169 
Cellulitis,  34  (fig.  14) 
Cerebro-spinal  meningitis,  parasite 

in,  116,  389 
Cervix,  chondro-sarcoma  of,  352 
Cestodes,  410 


Chancre,  hard,  120 

soft,  100 
Charcot's  crystals,  236 

in  bone,  96 

in  marrow,  96 

in  spleen,  96 
Cholera,  102,  104,  311 
Cholesteatomata, 165,  404 
Cholesterin,  78,  93,  94 
Chondroblasts,  70 
Chondroma,  chordal,  139 

of  larynx,  323 
Chondromata,  320,  138 

mode  of  origin,  139 

rachitic,  243 
Chondro-sarcoma  of  cervix,  352 
Choroid,  cysts  of,  igi 
Chronic  infective  processes,  no 
Chylangiomata,  133,  191 
Chyluria  from  filaria,  414 
Cirrhoses  of  liver,  zooparasitical,  291 
Cirrhosis,  a  cause  of  cysts  in  liver, 
187' 

biliary    origin    of,  hypertrophic 

(liver),  290 
fatty  hypertrophic,  of  liver,  289 
of  liver,  alcoholic,  292 

from  coccidia,  416 

from  parasites,  411 
periportal,  292 

syphilitic,  of  liver,  122  (fig.  45) 
Cladothrix,  115 
Clasmatocyte  of  Ranvier,  73 
Classification  of  tumours,  126, 352 
Clot,  organisation  of,  46,  67 
Cloudy  swelling,  74 
Coagulation  necrosis,  81,  97,  315 
Coccidia,  113,  416,  417 
Coccygeal  cysts,  181 
Coccyx,  dermoid  in  region  of,  206,  207 

tumours  of,  203 
Colitis  Polyposa,  54,  137 
Colloid,  cancer  of  peritoneum,  302, 
303 

degeneration,  80,  178,  200 
excretion  of  pituitary  body,  180 
tumours,  361 
Condyloma,  155 

Condylomata  of  nasal  cavity,  320 

of  skin,  137 

syphilitic,  121 
Congenital  diverticula  and  sin- 
uses, 202 

epithelial  rests,  159 
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Congenital  (continued) 

ELEPHANTIASIS,  133 
FORMATIONS,  Ig8 

TAG-LIKE  AND  POLYPOID  PROCES- 
SES, 203 
TUMOURS,  132,  204,  356 

Conjunctivitis,  56 
Connective  tissue  in  repair,  66 

atrophy,  255 
Corn, 154 

Corneal  ulcers,  56 

Cornification,  354 

Corpora  amylacea,  origin  of,  82,  85, 

377 

Cowper's  glands,  343 

Cretinism,  239 

Cretins,  lipomata  in,  143 

Croupous  inflammation,  31 

Cylindromata,  80,  151,  164,  178,  319, 
361,  402 

Cyst  wall,  muscle  in,  192 

of  tongue  from  lingual  sinus,  181 

Cystic  adenoma,  174 

adenomata  of  kidney,  186 
degeneration,  general,  188 
degeneration  of  kidney,  185  (fig. 
78) 

disease  of  bones,  179 

diverticula  of  peritoneum,  189 

fibroid,  i2g 

hygromata,  188,  191 
origin  of,  192 

intra,  growths,  174 

kidney,  congenital,  186 
its  causes,  186 

sarcoma  of  testis  and  ovary,  184 
Cysticercus,  65,  113 
Cystin,  93 
Cystitis  acute,  56 
Cystoglioma,  3g8 
Cystolipomata,  133 

Cystomata,  congenital  lymphatic,  191 

Cysto-sarcoma,  ig2 

Cysts,  atheromatous,  194  (fig.  81) 

bursal,  188 

ciliated,  ig3 

dermoid,  from  branchial  sinuses, 
181 

dermoid,  from  Graafian  follicle, 
182 

epithelial,  in  pineal  body,  180 
femoral,  189 

from  epithelial  inclusions,  180 
from  rests,  duct,  1S0 


Cysts  from  rests  (continued) 
gland,  180 
sinus,  180 

in  fibrous  and  cartilaginous  tu- 
mours, 179 

in  tumours,  179 

involution,  187 

lymphatic,  191 

near  umbilicus,  181 

of  alimentary  canal,  317 

of  brain  and  spinal  cord  and  mem- 
branes, 189,  igo 

of  breast,  187 

of  choroid,  191 

of  coccyx,  181 

of  corpora  lutea,  182 

of  glands,  193 

of  hair  follicles,  194 

of  liver,  187,  286 

of  lung,  338 

of  mucous  membranes,  192 
of  omentum,  304 
of  ovary  and  testis,  182 
of  pancreas,  187,  2gg 
of  pituitary  body,  180 
of  prostate,  342 
of  salivary  glands,  188 
of  skin  and  epithelial  appendages, 
194 

of  sweat  glands,  194 

of  teeth  sacs,  195 

of  testis,  183,  184,  344 

of  thyroid,  188 

of  vagina,  183,  352 

of  urinary  system,  84,  185 

oil  cysts,  196 

retention,  185 

sebaceous,  172,  ig4 

serous,  189 

spermatic,  184,  344 

synovial,  189 

varieties  of,  179.    See  also  Der- 
moids 
vascular,  igo 

Degeneration,  amyloid  and  larda- 
ceous,  2,  11,  81,  in 
colloid,  80 
fatty,  76,  in 

fatty,  of  renal  epithelium,  84 
glassy,  81 
hyaline,  80 
cedematous,  75 
Zenker's,  81 
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Demodex  folliculorum,  252,  253, 

409.    See  also  Acarus 
Dermatomyomata,  130,  369 
Dermoid  changes  in  larynx,  322 

cyst,  202 

in  abdomen,  205 

of  ovary,  182,  204 

plates,  204 

pigmented,  of  tongue,  91 
Dermoids,  simple,  168,  194,  195 
branchial,  ig6 
classification  of,  204 
cranial,  203 
facial,  196,  203 
scalp,  ig6 

from  rudimentary  embryos,  206 

of  floor  of  mouth,  197 

of  omentum  and  peritoneum,  304 

structure  of,  205 

thoracic,  205 
Diabetes,  79 

kidney  in,  268 

liver  in,  2g6 

pigmented  liver  in,  283 

pancreas  in,  2gg 
Diphtheria,  Loeffler's  bacillus  in,  103 
Diphtheritic  inflammation,  320 

membranes,  97 

pharyngitis,  31 
Diphtheritis  verminosa,  413 
Distoma  and  distomatosis,  415 

Bilharzia,  292 
Distomata,  causing  cirrhosis  of  liver, 
291 

Diverticula  of  alimentary  canal,  316 
Dupuytren's  contracture,  255 
Dura  mater,  tumours  of,  402 
Dust  inhalation,  86,  225,  324 
Dysentery,  croupous  and  diphtheritic, 
30,  311 

ECHINOCOCCUS  MULTILOCULARIS,  4II 

Ecchondroses,  140 
Eczema,  251 

Egyptian  chlorosis,  413 
Eichhorst's  corpuscles,  236 
Eleidin  granules,  staining  of,  255 
Elephantiasis  arabum,  134 

congenital,  133 

neuromatosa,  134,  136 

filarial,  414 
Embolism,  212 

fat,  212  (fig.  83) 

of  lung,  212,  338  (fig.  83) 


Embolism  (continued) 
infective,  104 
malignant,  in  lung,  339 
Embryonic  "  faults  and  irregu- 
larities," 37P 
Emphysema,  53,  32g,  337,  338  (figs.  19, 

22,  in,  112) 
Empy/ema,  333 

Enamel  germ  tumours,  318 

organ  tumours,  164 
Encapsulation,  meaning  of,  356 
Encephalitis,  378 
Enchondroma,  traumatic,  141 
Enchondromata  branchial  (embryo- 
nal), 140 

ossifying,  141 
Endarteritis,  217  (fig.  87) 

compensatory,  220 

in  chronic  pneumonia,  329 

in  kidney,  273  (fig.  46) 

pulmonary,  220 

syphilitic,  121,  123,  221  (fig.  46) 
verminosa,  2g8 
views  as  to  causes,  2ig 
Endocarditis,  chronic,  heart  muscle 
in,  215 

ulcerative,  micro-organisms  in,  216 

valvular,  216  (fig.  86) 
Endometritis,  175,  347 
Endothelioma  causing  cavernous  tu- 
mours, i6g 

extravascular,  170 

from  parasitic  irritation,  168 

intravascular,  of  veins,  168 
giant  cells  in,  i6g 

miliary,  of  pia  mater,  168 

of  brain, 

of  dura  mater,  168,  402,  403 
of  penis,  344 

of  periosteum  of  skull,  168 
Endotheliomata,  131 

hyaline  changes  in,  80 
lymphatic,  132 

resembling  miliary  tubercle,  167 
Enteritis,  cases  of,  3og 

chronic,  314 

verminosa,  413 
Epididymitis,  344 
Epilepsy,  changes  in  essential,  387 
Epithelial  (cancer)  inoculation,  340 

hyperplasia,  r57,  353l  354 

nests,  156  (fig.  64) 

rests,  congenital,  i5g 

tumours,  simple,  153 

HH 
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Epithelioma,  columnar  atypical,  166, 
177 
typical,  357 
cysts  in,  194  (fig-  8o) 
of  bladder,  280 
of  bronchi,  324 
of  glans  penis,  344 
of  nipple,  364 
of  trachea,  323 

scirrhoid  squamous,  352  (fig.  63) 

squamous,  162,  164,  318  (fig.  64) 
in  lung,  340 
Epitheliomata,  162 

coccidia  in,  165 

melanotic,  164 

of  alimentary  canal,  317,  318 
Epithelium,  action  of  arsenic  or.,  157 

changes  in  chronic  inflammation 
of  serous,  158 

in  margins  of  ulcers,  157 

in  repair,  66 

irritation  of,  154 
Erysipelas    (cutaneous,  phlegmon- 
ous), 100,  101,  250 
Erythemata,  250 
Erythrophages,  88 
Exostoses,  periosteal,  origin  of,  141 
Exostosis,  eburnated,  141 

ivory,  250 
Eye,  black  choroidal  polypi,  137 

bone  in,  142 

Fallopian  tubes,  inflammation  of, 

347 
Farcy,  106 
Fat,  11,  67 

crystals,  g6 
embolism,  43 
Fatty  changes  in  liver,  77,  78,  281 
(fig.  29) 

degeneration   and  infiltration, 
76-78 
in  diphtheria,  102 
of  heart,  76,  79,  236  (fig.  28) 
of  kidney,  77,  259 
Favus,  124,  252 

Fevers,  parenchymatous  changes  in, 

81,  102,  214,  226,  26g,  281 
Fibroadenosarcoma  of  breast,  136,  174 
Fibroadenomata,  135,  137,  138,  357 

of  breast,  135,  173  (figs.  52,  69) 

of  liver,  298 
Fibroblasts,  42,  61,  67,  70 


Fibroid,  cystic,  129 

lung,  87.    See  also  Lung,  Liver, 
Kidney,  &c. 

of  uterus,  129  (figs.  48,  4g) 

recurrent  of  Paget,  152 
Fibroma,  129  (fig.  50) 

of  skin,  133  (fig.  50) 

of  tongue,  317 
Fibromata  benign,  355 

cystic,  135 

fibroma-like  hyperplasia,  133  (fig. 

50) 

of  cord,  403 

periacinous,  358 
Fibromyxoma  of  breast,  136 
Fibroneuromata,  128,  229 
Fibropapillomata  of  larynx,  323 

relation  to  chronic  inflammation, 

*37 

Fibrosarcomata,  146 
Fibrous  epulis,  134 

Filaria  immitis,  a  cause  of  miliary 
granulomata,  413 
medinensis,  414 

sanguinis  hominis  (Bancroftii), 
414 

Fistul^e,  cervical,  202 
Fractures,  hyperplasias  in,  72 
Frankel's  bacillus  or  micrococcus, 
103 

Friedlander's  pneumococcus,  103 
Friedreich's  disease,  385 
Fungi,  higher  pathogenic,  124 

Galactocele,  187 

Gall  bladder,  diseases  of,  297 

precancerous  change  in,  171 
Ganglionic  neuromata,  128 
Gangrene   spreading,  36,  41,  102 

(fig-  15) 
Gastritis,  306,  307 

chronic,  192,  313 

eczematous,  307 

emphysematous,  307 

in  burns,  307 

in  hydrophobia,  307 

mycotic,  307 
Giant  cells,  23,  42,  51,  112,  11S, 

345.  365 
as  osteoclasts,  241 
in  atheroma,  219 
in  cornea,  65 
in  epithelioma,  163 
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Giant  cells  (continued) 

in  hydatid  of  liver,  411 

in  intravascular  endothelioma,  i6g 

in  thrombi,  212 

round  foreign  bodies,  65 

tubercle,  50  (fig.  20) 
Glabella  coccygea,  203 
Gland,  adeno-fibroid  changes  in,  135 
Gland  tissues,  170 

tumours,  170 
Glanders,  106 
Glands  in  lymphadenoma,  230 

pigmented,  226 
Glans  penis,  epithelioma  of,  344 
Glioma  and  syringomyelia,  397 

of  orbit,  405 
Gliomata,  128,  150,  404 
Glomerular  capillaries  in  lardaceous 

kidney,  83  (fig.  30) 
Glomeruli,  absorption  of  silver  in,  87 

calcification  of,  g4 

pseudo,  278 
Glomerulo-nephritis,  32  (fig.  12) 
Glomerulus  of  kidney,  changes  in,  274 

(figs.  30,  79,  g7,  98,  gg,  103) 
Glossitis,  306,  313 
Glottis,  acute  oedema  of,  321 
Gluge's  corpuscles,  44,  68 
Glycogenous  formation,  7g 
Gmelin's  test  for  bile  pigment,  go 
Goitre,  80,  240 
Gouty  cartilage,  g2 
Granulation  tissue,  45,  54,  57 

union  by,  63 
Granule  cells,  44 
Granuloma,  iio,  119,  252 

fungoides,  355 

of  lung  from  inhalation  of  dust, 
335 

retrogressive  changes  in,  112 

tubercular,  49,  50  (figs,  ig,  20) 
Granulomata,  calcification  of,  95 
Graves'  disease,  240 
Guanin,  93 
Guinea  worm,  414 
Gummata  in  liver,  121,  122  (fig.  42, 43) 

in  lung,  336 

miliary,  124 

of  central  nervous  system,  3gi 

H^mangiomata,  130 
H/ematoidin,  62,  88,  155 
H^ematomonas,  go,  108,  209 
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Hematuria  from  filaria,  414 
H^emochyluria,  blood  in,  414  (fig. 
128) 

Haemoglobin  in  scab,  63 
Haemorrhages  in  diphtheria,  103 
Hair  follicle  cysts,  253 
Healing  by  first  intent,  60 
Heart,  brown  atrophy  of,  gi 

fatty  degeneration,  7g,  214  (fig. 
28) 

fibres,  degeneration  of,  75 
infiltrating  sarcoma  of,  150 
muscle,  calcification,  215 
fatty  infiltration,  214 
hyaline  change  in,  214 
in  chronic  endocarditis,  216 

_  (fig-  85) 
pigmentary  degeneration,  214 
rupture  of,  222 
Hepatic  rests,  2g8 
Hepatisation,  lung,  26 
Herpes,  251 

Herxheimer's  spirals,  staining  of, 
255 

Hodgkin's  disease,  229 

Horn,  epithelial,  155 

Horny  growths   from  atheromatous 

cysts,  195 
Hospital  gangrene,  101 
howship's  lacunae,  71 
Hyaline  bodies  in  nervous  system, 

377 

CASTS,  84 
CHANGES,  80,  8l 

in  fibromata,  134 
in  meningeal  tumour,  402 
in  muscle,  214,  368 
in  nervous  system,  382 
material,  gentian  voilet  reaction 

of,  361 
transformation,  346 

in  periacinous  stroma,  361 
of  adult  tumour  stroma,  359 
Hydatid,  410  (figs.  125,  126) 

cysts,  65,  113 
Hydrocephalus,  igo 
Hydromyelia,  3g7 
Hydronephrosis,  185 
Hydrophobia,  380 

pigmentation  of  nerve  cells  in,  376 
Hyoid  glands,  embryonic,  200 
Hyperostosis,  248 
Hyperplasia,  due  to  parasites,  418 
epithelial,  in  lung,  in  syphilis,  336 
HH  2 
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Hyperplasia  (continued) 

glandular,  in  distomatosis,  415 
in  chronic  laryngitis,  321 
inflammatory  of  muscle,  365,  369 
in  glands,  226 

in  tubercular  ulcer  of  intestine,  312 
nerve,  127 

of  Bowman's  capsule,  274  (fig.  78) 
of  gland  tissue  of  uterus,  348 
of  liver  cells,  296,  298 
of  oophoron,  345 
of  spider  cells,  379,  382 
Hyperplasias,  cystic,  193 

endothelium  of  peritoneum,  303 
epithelial,  157,  158,  251,  353 
fibroma-like,  133,  137,  253,  354 

(fig-  50) 
in  chronic  inflammation,  54 
in  fracture  of  bone,  72 
in  lung,  339 

of  alimentary  canal,  306 

of  cartilage,  141 

of  fat,  144,  368 

of  kidney,  glandular,  297 

precancerous,  154,  1  71 
Hyperplastic  changes  in  chronic  pneu- 
monia, 330 
Hyperpyrexia,  74 

Hypertrophy  of  coats  of  alimentary 

tract,  316 
Hypophysis,  401 

and  the  thyroid,  igg 

dermoid  and  teratoma  in  region 

of,  206,  207 
in  acromegaly,  200  and  Note,  437 

Ichthyosis,  253 

linguae,  157,  253 
Icterus  neonatorum,  a  cause  of,  2gi 
Infarct  bilirubin,  go,  2gi 

calcareous,  95 

infective,  104,  213 

pulmonary,  106 

uric  acid  in  kidney,  g3 
Infarction,  pyaimic,  106 
Infarcts,  212  (fig.  84) 

of  kidney,  213 
Infective  granulomata,  110 

processes,  acute  local,  100 
parasites  in,  g8 
Infiltration,  fatty,  78 
Inflammation,  acute,  21 

acute,  of  larynx  and  trachea,  320 

chronic,  47 
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Inflammation  (continued) 

chronic,  causing  precancerous 
changes,  171 

croupous,  31 

diphtheritic,  31,  321 

lymphatic  cysts  from,  191 

of  mucous  surfaces,  29 

of  parenchyma,  32 

of  serous  surfaces,  26 

productive,  23 

relation  to  cancer,  167 

repair  in,  38 

spreading,  100 
Inflammatory  lesions  due  to  higher 
fungi,  124 

stages  in  broncho-pneumonia,  31 
Inflamed  areolar  tissue,  34 
Inhalation  dust,  86 
Intestine,  atrophy  and  fibroid  degen- 
ation  of,  315 

tubercular  ulceration  of,  312  (fig. 
no) 

Iron  in  convoluted  tubules,  90 
in  liver,  89  (fig.  33) 

in  pernicious  anaemia,  236 
Irritative  properties  of  coccidia, 
418 

Irritation  and  tumour  stroma,  178 
causing  precancerous  changes,  171 
changes  from  parasites,  408 
influence  of,  354 
phenomena,  255 

Jaw,  fibroma  of  lower,  134 

Kak-ke  or  Beri-beri,  394 
Keloid,  55,  136 
Keratitis,  56 

suppurative,  aspergillus  in,  124 
Keratosis,  157 

Kidney,  after  ligature  of  branch  of 
renal  artery,  263  (fig.  84) 

after  ligature  of  renal  vein,  262 
(fig.  101) 

after  ligature  of  ureter,  264 

anatomy  of,  257 

alcoholic,  272,  276 

amyloid  degeneration,   83,  26S, 

273  (fig-  30) 
anthrax  in,  107  (fig.  3S) 
bilirubin,  infarct  in,  go,  291 
calcification  in,  94,  260 
carcinoma  of,  27S 
cartilage  formations  in,  140,  278 


INDEX  OF  SUBJECTS. 


469 


Kidney  (continued) 

changes   in  parenchyma  of,  83, 

275  (figs.  30,  79,  96,  99) 
changes  in  pelvis  of,  274,  280 
cloudy  swelling  of,  33,  75 
compensatory  hypertrophy  of,  263 
congenital  cystic,  186 
cystic  adenomata  of,  186 
cystic  degeneration  of,  185,  264, 

274  (fig.  78) 
endarteritis  in,  273  (fig.  46) 
fatty  degeneration,  77 
glandular  hyperplasias  of,  279 
glycogen  in,  79 
gouty,  272,  274,  276 
granular  contracted,  267,  271,  272 
_  (fig.  96) 

in  cardiac  disease,  263 
in  diabetes,  268 
infarct  in,  in  endarteritis,  264 
in  fever,  26g  (fig.  12) 
influence  of  burns  on,  261 
inflammation  of,  32 
influence  of  lead  salts  on,  261 
in  leukaemia,  233 
in  malaria,  go 

in  phosphorus  poisoning,  261  (fig. 
102) 

in  pyaemia,  261  (fig.  36) 

interstitial  changes,  84 

large  red,  277 

soft  white,  271  (fig.  103) 
white,  263,  277  (fig.  103) 

albuminoid,  277  (fig.  30) 

lipomata  of,  279 

myo-sarcomata  of,  279 

naevoid  tumours  of,  279 

necrosis,  263 

pigmentation,  87 

poisons  on,  259,  260 

precancerous  changes  in,  171 

rests  in,  ig8,  278 

sarcomata  of,  278 

secondary  infective  foci  in,  105 
(fig-  36) 

small  red  fibroid,  276 

pale  granular,  276  (fig.  g6) 

supra-renal  rest  in,  213,  258,  279 

surgical,  266  (fig.  100) 

syphilitic,  269 

tubercle  of,  277,  278 

tumours  of,  278 

urate  of  soda  in,  g2 
Kupffer's  star  cells,  292 


Landry's  paralysis,  394 
Lardaceous  degeneration,  81 
hardening,  2 
of  alimentary  tract,  85 
of  kidney,  83,  273 
of  lymphatics,  84 
staining,  11 
Lardaceous  liver,  84  (fig.  31) 

spleen,  84  (fig.  32) 
Laryngitis,   acute,   chronic,  hyper- 
trophic, 320 
chronic,  epithelial  changes  in,  322 
Larynx,  malignant  changes  in,  323 
minute  anatomy  of,  322 
syphilis  of,  321 
tubercle  of,  321 
tumours  of,  322 
Lead  palsy,  degeneration  in,  393 
salts  on  kidney,  261 
poisoning,    intestinal  plexuses* 
sclerosis  of,  315 
Leiomyomata,  129  (figs.  48,  49) 
Leontiasis  ossea,  248 
Lepra  mutilans,  405 
Leprosy,  ng 

bacillus  staining,  14 
lardaceous  degeneration  in,  82 
Lepto-meningitis,  389 
Leucin  spheres,  g6 
Leucocytes,  22,  34,  36,  101,  225 
as  phagocytes,  41 
division  of,  73 

in  infective  foci,  105  (fig.  36) 

in  repair,  3g 
Leucocytosis,  226 

and  lymphatic  hyperplasia,  227 

in  inflammation,  22 
Leucocyth^mia,  red  corpuscles  in, 

2og.    See  Leukaemia 
Leucoplacia,  157,  313 
Leukemia,  blood  in,  234 

Charcot's  crystals  in,  g6 

karyokinesis  in,  235 

kidney  in,  233 

liver  in,  233  (figs.  89,  go) 

lymphatic,  medullary,  splenic,  228 
Lichen  pilaris,  254 
Lime  metastases,  95 
Lipoma  nasi,  172,  ig4,  409 
Lipomata,  143 

of  brain  and  cord,  401 

of  kidney,  279 

of  peritoneum,  304 

retro-peritoneal,  304 
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Lipomatosis  luxurians,  367 
Lithopjedion,  g6 
Liver,  abscess  in,  295 

acute  yellow  atrophy  of,  293,  295 

adenoma  of,  298 

atrophic  cirrhosis  of,  284  (fig.  104) 

atrophy  of,  281 

bacterial  necrosis  of,  282 

biliary  origin  of  hypertrophic  cir- 
rhosis of,  290 

cirrhosis  of,  283 

cloudy  swelling  of,  75 

cysts  of,  187,  286 

echinococcus  in,  295 

fatty  degeneration  of,  77,  78,  285 

fatty  hypertrophic  cirrhosis  of,  289 

golden  corpuscles  in,  287 

granular  degeneration  of,  281,  282 

hypertrophic  cirrhosis  of  (Char- 
cot) 283,  285 

hypertrophy  of,  281 

in  acute  specifics,  296 

in  argyria,  283 

in  diabetes,  296 

in  eclampsia,  2g6 

infarct  in,  214 

infection     of,    from  alimentary 

canal,  295 
influence  of  occlusion  of  portal 

vein  on,  288 
in  leukaemia,  233  (figs.  89,  go) 
in  melanasmia,  282 
in  peritonitis,  295 
in  pernicious  anaemia,  8g 
in  phosphorus  poisoning,  2g2,  293 
in  rickets,  2g6 

interstitial  changes  in  enteritis,  2g5 
lardaceous,  84  (fig.  31) 
ligature  of  hepatic  artery,  287 
pigment  in,  87,  89,  283 
metastatic  epithelium  in,  177 
naevi  in,  131,  169 
nutmeg,  281,  287 
parenchyma,  primary  tumours  of, 
297 

parenchymatous  degeneration  of, 

281,  2g3 
perivenous  fibrosis  in,  286 
precancerous  changes  in,  171 
red  atrophy  of,  287,  2g3 
rests  in,  igg 
supra-renal  rest  in,  298 
syphilitic,  122,  288,  296 
tuberculosis  of,  2g6 
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Lung,  adenoma  of,  158 

adenopapilloma  of,  138,  330 
brown  induration  of,  43,  88 
catarrhal  inflammation  of,  25 
chronic  inflammation  of,  327 
collapse  of,  337 

compensatory  hypertrophy  in,  338 

consolidation  of,  in  tubercle,  329 
(fig.  in) 

embolism,  in,  212,  338,  339 

endarteritis  in,  32g 

ether  vapour  on,  26,  326 

glandular  cancer  of,  339 

hyperplasias  in,  33g 

infarction,  106,  338 

papilloma  of,  138,  158 

pigmentation  in,  327 

pneumonic,  23,  26 

squamous  epithelioma  in,  340 

syphilitic  fibrosis  of,  336 

thyroid  tissue  in,  206 
Lungs,  inhalation  experiments,  324 

inhalation  of  irritant  gases,  326 

lymphatics  of,  324 

lymphosarcoma  in,  138 

osteomata,  240,  249 

tumours  of,  33g 
Lupus,  56,  117,  ng 
Luschka's  glands,  dilatation  of,  289 
Lymphadenoma,  228,  230 
Lymphadenomata,  miliary,  of  perito- 
neum, 303 
Lymphangiomata,  130,  132,  igi 
Lymphatics,  chronic  inflammation  of, 
236 

Lymphocystosarcoma,  ig2 
Lymphoma  of  larynx,  323 
Lymphomata,  i6g,  228 

of  lungs,  325 
Lymphosarcoma,  150,  227,  344 
Lymphosarcomata  of  brain,  404 

Macrocytes  and  Macrophages,  41, 
42,  43.  44>  5ii  62,  225,  328 

Macroglossia,  132 

Macroheilia  (hypertrophy  of  lips),  132 

Macromelia  (hypertrophy  of  cheeks), 
133 

Malaria,  parasite  in,  go,  108 

pigment  in,  8g,  log 
Malignant  pustule,  107,  10S 

transformation,  16 r,  350 
Mamma,  tumours  of,  352 
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Mammary  abscess,  chronic,  58 

tumour,  types  of,  362 
analysis  of,  363 
Marrow,  changes  in  cancer,  237 

changes  in  phthisis  (chronic),  237 

in  leukaemia,  232 

in  pernicious  anaemia,  236 
Mastitis,  carcinomatosa,  364 
Mediastinal  tumours,  340 
Melan^emia,  go 
Melanin,  gi 

Melanosis  of  arachnoid,  376 
Melanotic  dermoids,  317 

epithelioma,  164 

sarcoma,  91,  147,  151 

tongue,  gi 

tumour  of  liver,  283 
Meningitis,  38g 

chronic,  3go 

syphilitic,  390 

tubercular,  3go 
Meningocele,  igo 
Meningo-encephalocele,  igo 
Mercury,  a  cause  of  enteritis,  3og 

poisoning,  calcification  in  kidney 
in,  94 

Metastases,  epithelial,  163 

leucocytic  in  leukaemia,  235 

Metjlemoglobin,  88 

mlcrosporon  furfur,  i25 

Miescher's  Tubes,  417 

Mitoses  in  repair,  72 

Mitosis,  demonstration  of,  60 

Molluscum  contagiosum,  156 
fibrosum,  133,  136 

Morphcea,  255 

Morvan's  disease,  406 

Mucin,  7g,  80 

Mucous  membranes,  30,  81,  157.  See 
also  Special  Tracts, 
membranes,  cysts  of,  ig2 
Muscle,  atrophy  of,  cause  of,  366 
classification  of  tumours  of,  368 
degenerations  of,  75,  368 
fibre,  atrophic  proliferation  of,  392 
in  pseudo-hypertrophic  paralysis, 
79 

regeneration  of,  67,  68,  365 
Muscular  hypertrophy,  366 

system,  365 
Mycosis  or  Granuloma  fungoides, 
Note,  433 

mucorina,  124 
Myelitis,  acute,  377,  378,  380 
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Myelitis,  acute,  (continued)  _ 

compression,  377,  378 

concussion,  378 

of  hydrophobia,  380  (fig.  rig) 
Myeloid  sarcomata,  146 
Myelospongium,  370 
Myocarditis,  acute  and  chronic,  215 
Myocardium,  hyaline  change  in,  81 
Myofibroma,  i2g,  369 
Myolipoma,  367 

Myolipomata  of  spinal  cord,  401 
Myomata,  congenital,  368 

(leiomyomata,  rhabdomyomata), 
128 

of  muscle  of  artery,  132 

uterine,  129 
Myosarcoma,  279,  369 

of  uterus,  350 
Myositis  ossificans  progressiva,  142 
Myxangioitis  hyalinosa,  343 
Myxochondromata,  139 
Myxcedema,  80,  239 
Myxomata,  136,  145,  360 


Nasal  Polypus,  134 

cavity,  tumours  of,  320 
Necrobiosis,  g7 
Necrosis,  31,  35 

coagulation,  g7,  216 
Naevi,  cysts  in,  igo 

in  liver,  i6g 
Naevo-lipoma,  132 
NiEVUS,  130,  317 

muscle  fibres  in,  310 
Neck,  cystic  glands  in,  igg 
Nematodes,  65,  336,  411 
Neoplasms,  in  chronic  inflammation, 

35.  47.  48 
Nephritis,  33 

diffuse,  (phthisis),  267  (fig.  g6) 

hydro-,  264,  265 

in  diphtheria,  103 

interstitial,  185,  262,  264,  271 

of  Bright's  disease,  270 

parenchymatous,  277  (fig.  103) 

pyelo-,  264,  265 

scarlatinal,  271 

streptococcus  in,  262 

suppurative,  266 
Nerve,  atrophic  proliferation  of,  382 

cells,  swelling,  vacuolation  and 
fatty  degeneration  of,  376 
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Nerve  {continued) 

changes  in  peripheral  after  sec- 
tion, 372,  373 
degeneration,  11,  68,  377,  392 
hyaline  changes  in,  382 
round-celled  sarcoma  of  optic,  149 

(fig- 55) 
tissue,  staining,  14,  371 

tumours,  400 

multiple  embryonic  origin  of, 
400 

Nerves,  regeneration  of,  393 
Nervous  system, 369 

heterotopia  of  grey  matter, 
396,  397 

Neural  canal,  abnormalities  of,  399 

double,  397 
Neuritis,  392 

alcoholic,  396 

cutaneous,  3g6 

diphtheritic,  394 

in  diabetes  and  phthisis,  396 

infective  multiple,  395 

of  hydrophobia,  395 

of  leprosy,  395 

peripheral,  from  metallic  poison- 
ing. 392 
Neuroblasts,  371,  373 
Neurofibromata,  133,  136,  400,  402 
Neuroglia  hyperplasia,  387 
Neuroma,  amputation,  127,  373,  400 

amyelinic,  128 
Neuromata,  6g,  127,  357,  404 

ganglionic,  128 
Neuromycosis,  395 
Noma,  101,  305 
Nutmeg  liver,  89 


Odontomata,  141,  207,  250 
(Edema  of  serous  cavities,  302 
CEdematous  degeneration,  75 
Oidium  albicans,  306 
Oil  cysts,  ig6 
Omentum,  cancer  of,  304 
cysts  of,  304 

in  chronic  peritonitis,  301 
origin  of,  cancer  of,  200 

Oo SARCOMATA,  345 

Orbit,  glioma  of,  404 
Orchitis,  344 

Osseous  metaplasia,  in  muscle,  368 
Ossification,  71,  95 
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Osteitis,  deformans,  244 

osteoplastic,  247 

rarefactive,  246 
Osteo-arthritis,  hypertrophic,  241 
Osteoblasts,  70 
Osteoclasts,  65,  71,  241 
Osteogenesis  imperfecta,  243 
Osteomalacia,  242,  294 
Osteomata,  141,  249,  402 
Osteomyelitis,  104 

increase  of  leucocytes  in,  226 
Osteophytes,  140,  142 
Osteosarcomata,  113,  143,  249 
Otitis  suppurativa,  aspergillus  in, 
124 

Ovary,  adenofibroma  of,  134 
corpora  fibrosa  of,  346 
cysts  of,  182,  345 
dermoids  of,  205 
follicular  hypertrophy  of,  345 
solid  tumours  of,  345,  346 

OVULA  NABOTHI,  I93 

Oxalic  acid,  g4 

Oxyuris  vermicularis,  413 

Oz^NA,  320 

Pachydermia  laryngis,  157,  322 
Pachymeningitis,  389 

hypertrophic  annular,  391 
paget's  disease  of  bone,  244 

of  epithelium,  165,  417 
Pancreas,  cysts  of,  187,  2gg 

in  diabetes,  2gg 

malignant  tumours  of,  2gg 

parenchymatous  changes  in,  2gg 

rests  of,  300 
Pancreatic  duct,  occlusion  of,  2gg 
Pancreatitis,  acute,  2gg 

chronic,  2gg 
Papilloma,  137,  155,  158,  172,  253 

of  bladder,  280  (fig.  61) 

of  lung,  138,  158,  330 

of  ovary,  346 
Papillomata  in  pelvis  of  kidney,  2S0 

intracystic,  182 
Papillo-sarcoma  of  lung,  255 
Parasites,  a  cause  of  cysts  in  liver, 
187 

animal,  408 

calcification  of,  g6 
Pelvis  of  kidney,  changes  in,  280 
Pemphigus,  250 

Penis,  cavernous  endothelioma  of,  344 
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Periacinous   tissue,   glandular,  in 

congenital  tumours,  357 
Periarteritis,   miliary  cause  of 

aneurism,  222 
Peri-bronchitis,  329 
Pericanalicular  hyaline  transforma- 
tion, 360 
Pericarditis,  acute  exudative,  27 
Perichondroma,  139 
Perihepatitis,  296,  301 
Perimetritis,  301 
Periostitis,  infective,  104 
Peripheral  neuritis,  69 
Peritoneum,  dermoid  of,  204 

hyperplasias  of,  303 

miliary  lympho-adenomata  of,  303 

cedema  of,  302 

origin  of  growths  in,  200 

pseudo-tuberculosis  of,  413 

rests  in,  304 
Peritonitis,  acute,  28,  300 

chronic,  301 

malignant,  301,  302 

tubercular,  301,  302 
Perityphlitis,  301 
Pernicious  anaemia,  blood  in,  236 

liver  in,  8g 

marrow  in,  236 
Phagedena,  sloughing,  35,  101 
Phagocytes,  23,  26,  41,  43,  425 
Pharyngitis,  306,  313 

diphtheritic,  31 
Phleboliths,  95,  212 
Phlebosclerosis,  220 
Phlegmasia  alba  dolens,  3g 
Phlegmonous  erysipelas,  100 
Phosphorus  poisoning,  74,  77 
Phthisis,  52,  117,  334 

and  pneumokoniosis,  237,  238 

atrophic  cirrhosis  of  stomach  in, 
313 

thyroid  in,  240 
Pigment  in  fatty  degeneration,  76 

in  glands,  226 
Pigmentation,  56,  66,  85,  87,  91 

bile,  go 

in  epithelial  rests,  159 
in  lung,  331,  337 
in  malaria,  go,  109 
in  nervous  system,  376 
in  sarcoma,  147,  151 
of  liver  cells,  77,  282 
Pigmented  dermoid  of  tongue, 
epithelioma  of  liver,  2g8 
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Pigment  in  old  wounds,  67 

in  warts,  156 
Pineal  gland, 128,  180 
Pituitary  body,  180 

in   acromegaly,   240,  and  Note, 

437 

Pityriasis  rubra,  254 
Pityriasis  versicolor,  125,  252 
Placenta,  hasmoidin  in,  88 
Plasma  cells,  44,  425 
Pleura,  tumours  of,  340 
Pleurisy,  27,  329,  332 
Pleuro-pneumonia,  332 
Pneumococcus,  Frankel's,  331 
Pneumonia,  23,  102,  331 

collapse  of  lung  in  chronic,  337 

hypostatic,  330 

pleurogenous,  332 

verminosa,  330,  412 
Pneumokoniosis,  324,  327 
Pneumonomycosis,  336 
Poliomyelitis,  378 
Polypi,  80,  129,  134,  144 
Portal  obstruction,  78,  288 
Portal  vessels,  endophlebitis  of,  2g8 
Precancerous  changes,   154,  171, 

354.  363.  364 
in  mucous  membranes,  157 
Precancerous  conditions  in  larynx,  323 

in  uterus,  347 
Prepuce,  cholesteatomata  of,  343 
Productive  inflammation,  23 
■  Prostate,  enlargements  of,  342 
fibro-myoma  of,  280 
tumours  of,  280 
Prostatic  concretions,  342 
Prostatitis  chronic,  343 
psammomata,  404 

Pseudo-hypertrophic  paralysis,  367 
Pseudo-tuberculosis,  112,  118,  ng, 

!24.  335 

of  peritoneum,  413 
Psoriasis,  251 

lingualis,  157 

nasalis,  157,  320 

preputialis,  156 
Psorospermosis,  291,  253 
Psorosperms,  408 
Pulmonary  gregarinosis,  417 
Pus,  35,  40 

absorption  of,  41 

in  actinomycosis,  114 
Pustule,  small-pox,  251  (fig.  gs) 
Py/emia,  constitutional  changes  in,  106 
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Pyaemic  processes,  104 
Pyelitis,  265  (fig.  97) 
Pyogenic  membrane,  58 
Pyo-nephrosis,  278 
Peyer's  patches  in  typhoid,  103 


Rainey's  corpuscles,  418 
Rankenangioma, 132 
Ranken-neuroma,  136 
Ranul;e,  188 

Rarefaction  in  fractures  of  bone,  71 
Rathke's  pouch,  180 
Raynaud's  disease,  401 
Red  corpuscles,  changes  in,  208 

nucleated  in  leukaemia,  234 

staining  of,  10,  15,  ig 
Red  nucleated  corpuscles  in  pernicious 
anaemia,  236 

in  repair,  39 
Repair,  capillaries,  66,  67 

fate  of  exudates  in,  38 

hyperplasias  in,  38 

mitoses  in,  72 

of  wounds,  60 

tissue  in,  22,  42 
Relapsing  fever,  parasite  in,  109 
Respiratory  system,  320 
Rests,  130 

becoming  sarcomatous,  146,  149 

cartilage,  139,  179 

description,  198 

enamel  germ,  195 

epithelial,  159 

epithelial  in  brain,  166,  168 

giving  rise  to  cysts,  180 

gland  and  duct,  and  their  tumours, 
170,  171 

in  brain  and  spinal  cord,  201,  401 

in  kidney,  ig8 

in  mamma,  187,  353 

in  mediastinum,  340 

in  neck,  igg 

in  peritoneum,  200,  304 

in  testis,  183,  201,  344 

liver,  187,  igg,  2g8 

of  pancreas,  300 

oophoritic,  183 

origin  of,  370 

striped  muscle,  in  uterus,  351 
suprarenal,  in  liver,  298 
Wolffian  body,  186 
Retrogressive  changes,  112 
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Retroperitoneal  tumours,  304 
Rhabdomyoma,  of  testis,  344 

of  uterus,  351 

pigmented,  352 
Rhabdomyomata,  79,  130 
Rheumatoid  arthritis,  245 
Rhinoscleroma,  320 
Rickets,  242 

foetal,  243 

liver  in,  2g6 
Rodent  ulcer,  164  (fig.  65) 


Saccharomyces  albicans,  125 
Salpingitis,  347 
Sapr^mia,  102 
Sarco-carcinomata,  167 
Sarcoma,  dissemination  of,  148 

infiltrating  heart,  150 

melanotic,  91,  151 
of  vagina,  352 

myeloid,  152  (fig.  57) 

necrosis  in,  g7,  149 

of  ovary,  346 

of  skin,  148 

of  testis,  344 

periacinous,  358 

plexiforme,  151,  164 

round-celled,  149  (fig.  54) 

spindle-celled,  151 

stroma  of,  147 

vessels  of,  147 
Sarcomata,  145 

calcifying,  153 

classification  of,  146 

congenital,  muscle  and  nerve-fibres 
in,  148 

(melanotic),  of  alimentary  canal, 
317 

mixed,  from  rests,  149 

of  kidney,  278 

periacinous,  358 
Sarcomatous  changes  in  neurofibro- 

mata,  136 
Scab,  healing  under,  63 
Scabies,  252 

Scalp,  atheromatous  cysts  of,  (Wens), 
194 

papilloma  of,  155  (fig.  59) 
Scirrhus,  cancer,  175,  359 
Sclerodactyly,  406 
Sclerodermata,  254 


INDEX  OF 

Scleroderma,  406 

Scleroses  of  brain  and  spinal  cord, 

381,  382 
Sclerosis,  as  a  neoplasm,  382 

disseminated,  383 

neuroglia,  386 

of  cord,  staining,  15 

of  Goll's  column,  384  (fig.  116) 

of  posterior  columns,  384  (fig.  117) 

system,  384 
Sclerostoma  in  monkeys,  413 
Scrotum,  rodent  ulcer  of,  165 
Sebaceous  cyst,  154,  160  (fig.  81) 

cysts,  papillomata  of,  137 

glands,  hypertrophy  and  adenoma 
of,  172 

Septicemia,  tyrosin  in,  96 
Sequestrum,  55,  66 
Serous  surfaces,  27,  29,  38 
Sesamoid  bones,  140 
Siderosis,  86 
Silicosis,  86 
Silk  ligatures,  66 
Sinus,  5g 

Skin,  condylomata  of,  137 

disease  of,  250 

inflammation  of,  250 

multiple  fibromata  of,  136 

neurofibroma  of,  133 

papilloma  of,  137  (fig.  53) 

sarcoma  of,  148 

ulceration  of,  252 
Skull,  tumours  of  base  of,  320 
Slough,  36,  55,  64 
Smegma  pr^eputii,  166 
Solar  plexus,  and  bronzing  of  skin, 
231 

in  Addison's  disease,  238 
Soot-cell,  43 
Sphacelation,  37 

Spider  cells  in  dementia  paralytica, 
382 

Spina  bifida,  igo 

Spinal  cord,  disseminated  fibro- 
mata in,  384 
rests  in,  201 

systems,  (morphological),  384 
Spirillum  Obermeieri,  iio 
Spleen,  cavernous  angioma  of,  169 

in  anthrax,  108 

in  leukaemia,  233 

in  lymphadenoma,  230 

in  malaria,  log 

in  pernicious  anaemia,  236 
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in  pernicious  anaemia,  pigmenta- 
tion of,  237 
leucin  in,  g6 

sago  or  lardaceous,  84  (fig.  32) 
Spleens,  accessory,  199 
Splenic  anaemia,  235 

fever,  107 
Sponge-grafting,  64 
Spreading  gangrene, 35 
Staphylococci,  40 

in  suppuration,  104 
Staphylococcus  in  kidney  of  malignant 

endocarditis,  105 
Stasis  in  inflammation,  22 
Stomach,  atrophy  and  dilatation  of, 
3i5 

cancer  of,  313 

cirrhosis  of,  in  phthisis,  313 
post-mortem  digestion  of,  308 
ulceration,  307 

ulceration  of,  in  anaemia,  308 
Stomatitis,  305 
Streptococci  in  abscesses,  104 

in  hospital  gangrene,  101 

in   phlegmonous  cutaneous  ery- 
sipelas, 101 

in  wound  diphtheria,  101 

staining  of,  101 
Stricture  of  urethra,  343 
Stroma  of  adenoma,  174 

of  ovarian  and  testicular  cysts, 
184 

of  tumours,  353-359 

surrounding  tumour,  nature  and 
changes  in,  177,  178 
Strongylus  vasorum,  III 
Suppuration,  chronic,  81 
Suprarenal  rests  in  kidney,  258,  279 

in  liver,  298 
Suprarenals,  accessory,  198,  239 

diseases  of,  238 
Synovial  cysts, 189 
Syphilis,  120 

a  cause  of  enteritis,  309 

congenital,  123 

hereditary,  389 

lardaceous  degeneration  in,  82 
of  bone,  248 
of  larynx,  321 
of  lung,  336 
of  testis,  345 
small  round  cells  in,  49 
Syphilitic  cirrhosis  of  vessels  of  liver, 
124,  296 
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Syphilitic  (continued) 
endarteritis,  121 
hyperplasia,  390 

inflammation,  diffuse  chronic,  122 
(figs.  44  and  45) 

kidney,  269 

liver,  288,  296 
Syringomyelia,  369,  397 

atrophic  changes  in,  406 

congenital,  398 

in  compression  myelitis,  398 
Syringo-myelocele, igo 
Sweat  glands,  hypertrophy  and  ade- 
noma of,  172 

Tabes  dorsalis,  384,  388 

perivascular  fibrosis  in,  388 
neuritis  in,  3g6 
Tjznim,  410 

Teeth  sacs,  cysts  of,  195 
Teratomata,  144,  206,  207 
Testicular  rests,  344,  201 
Testis,  cancer  of,  344 

cartilage  formations  in,  140 

cysts  of,  183,  184,  344 

ovarian  rests  in,  183,  184 

sarcoma  of,  344 
Thomsen's  disease,  366,  368 
Thorax,  ciliated  cysts  in,  193 
Thrombosis,  45,  2og 
Thrombi,  changes  in  and  fate  of,  211 

vascularisation,  211 
Thrombus,  hyaline,  210 
Thrush,  125 

Thymus,  in  acromegaly,  240 
Thyroid,  cancer  of,  240 

cysts  of,  188 

extirpation  of,  332 

gland,  colloid  in,  80 

in  acromegaly  and  phthisis,  240 

in  myxcedema,  23g 

tissue  in  lung,  200 
Thyroids,  accessory,  igg 
Tinea  tonsurans,  124 
Tongue,  black,  317 

cancer  of,  113 

cyst  of,  181 

fibroma  of,  317 

nsevi  of,  317 

pigmented  dermoid  of,  gi 
precancerous  changes  in,  157 
ulcers  of,  306 
ulcus  migrans  of,  306 
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Tonsillitis,  306 
Trachea,  320 

epithelioma  of,  323 

inflammation  of,  320 

nematodes  in,  413 

tumours  of,  322 
Trauma  (excessive  callus),  143 
Traumatic  gangrene,  spreading,  37 
Trematodes,  415 
Trichina  spiralis,  414  (fig.  127) 
Trichinosis,  413 
Tricophyton  tonsurans,  124 
Trophoneuroses,  405 
Tubercle  bacilli,  17,  44,  116 

caseous  material,  52 

crude,  in  central  nervous  system, 
391 

hyaline  changes  in,  81 

lardaceous  degeneration  in,  81 

of  larynx,  321 

of  liver,  2g6 

of  lung,  329,  333 

of  lung,  emphysema,  53 

macrocytes  in,  44 

of  testis,  345 

variations  in  different  animals  of 
the,  334 
Tubercular  abscess,  58 
granuloma,  49 

granulomata,  situations  in  lungs 
of,  335 

inflammation,  fibrous  nodules  in, 

52  (fig.  22) 
peritonitis,  pseudo-,  113 
ulceration  of  intestine,  312  (fig. 

110) 

Tuberculosis,  acute  miliary,  117,  334 
Tumours,  126 

congenital  and  acquired,  355,  357 

of  alimentary  canal,  316 

of  brain  and  spinal  cord,  401 

of  kidney,  278 

of  liver  capsule,  2g7 

of  lungs,  339 

of  male  breast,  364 

of  muscle,  368,  36g 

of  nerves,  400,  402 

of  peritoneum,  303 

of  pleura,  340 

simple,  of  framework  tissue,  133 
time  of  origin  of  congenital,  369, 
37° 

types  of  mammary,  362,  363 
Typhilitis,  309 
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Typhoid,  102 

gland  hyperplasia,  in  226 
intestine  in,  310 

parenchymatous  changes  in,  81, 
3" 

Typhus,  pigmentation  in,  89 
Tyrosin  crystals,  g6 

Ulceration,  54 

corneal,  56 

dysenteric,  55 

of  stomach,  307 
Ulcerative  endocarditis,  104 

stomatitis,  305 
Ulcer  perforating,  252,  406 
Ulcers,  marginal  epithelium  of,  157 
Ulcer,  typhoid,  310  (fig.  109) 
Union  by  granulation,  63 

of  cut  nerves,  68 

of  fractured  bone,  69,  70 
Urachus,  cysts  of,  185 
Urate  of  soda  in  kidney,  g2 

in  muscle,  g2  (fig.  34) 
reactions,  93 
Urethra,  stricture  of,  343 
Urinary  system,  257 
cysts  of,  184 
Urobilin,  89 
Urticaria,  250 
Uterine  myomata,  129 

papilloma  of,  137 
polypi,  129,  348 

tumours,  stratification  of,  348,  349 
Uterus,  347 

adenofibroma  of,  134 

adenoma  destruens  of,  176,  350 

(fig-  74) 
atypical  epithelioma  of,  176 
carcinoma  of,  167 
chronic   inflammatory  processes 

in,  167,  347 


Uterus  (continued) 

cysts  of  mucous  membrane  of,  193 
epithelial  proliferation  in,  157 
hyperplasia,  175 
myofibroma  of,  129,  350 
myosarcoma  of,  350 
papilloma  of,  137 
precancerous  conditions  in,  171, 
347 

rhabdomyoma,  351 

Vagina,  cysts  of,  183,  352 

epithelial  changes  in,  352 
Vascular  system,  208 
Vascularisation  of  exudate,  45 

of  thrombi,  211 
Vesical  diverticula,  185 
Vocal  cords,  adenofibroma  of,  134 
Vulva,   scirrhoid   squamous  epithe- 
lioma of,  352  (fig.  63) 

Wandering    cells,    pigmented,  in 

Addison's  disease,  91 
Wart,  156 

Warts,  congenital,  355 
Wens.  133,  ig4 

White  corpuscles,  changes  in,  209 

eosinophilous,  2og 
Wooldridge's  thymus  extract,  210, 
214 

Wound  diphtheria,  101 

of  fourth  day,  66 

of  tenth  day,  61  (fig.  24) 
Wounds,  healing  of,  60 

cf  alimentary  canal,  3ig 

Xanthoma,  145 

Zenker's  degeneration,  81,  102 
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FEMALE    PERINEUM   IMMEDIATE  AND  REMOTE  Second 

Edition,  with  Illustrations,  8vo,  3s.  6d.  ^econa 

m. 

A  PLEA  FOR  EARLY  OVARIOTOMY.   Demy  8vo,  2s. 


FANCOURT  BARNES,  m.d.,  m.r.c.p. 

Physician  to  the  Chelsea  Hospital  for  Women;  Obstetric  Physician  to  the  Great  Northern 

Hospital,  &c. 

A  GERMAN-ENGLISH  DICTIONARY  OP  WORDS  AND 

TERMS  USED  IN  MEDICINE  AND  ITS  COGNATE  SCIENCES 
Square  i2mo,  Roxburgh  binding,  gs. 
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ASHLEY   W.    BARRETT,    m.b.  lond.,  m.r.c.s.,  l.d.s. 

Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  and  Pathology  in  the  Medical  School  of, 

the  London  Hospital. 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS 

AND  STUDENTS  OF  MEDICINE.  Second  edition,  With  Illustra- 
tions, cr.  8vo.  \_Just  ready- 

[Lewis's  Practical  Series.] 


ROBERTS   BARTHOLOW,  m.a.,  m.d.,  ll.d. 

Professor  of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  College  of 
Philadelphia,  &c,  &c. 

I. 

A  PRACTICAL  TREATISE  ON  MATERIA  MEDICA 

AND  THERAPEUTICS.  Seventh  Edition,  Revised  and  Enlarged, 
8vo,  18s.  [Just  published. 

II. 

A  TREATISE  ON  THE  PRACTICE  OP  MEDICINE,  FOR 

THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  Fifth 
Edition,  with  Illustrations,  large  8vo,  21s. 


H.  CHARLTON  BASTIAN,  m.a.,  m.d.,  f.r.s. 

Examiner  in  Medicine  at  the  Royal  College  of  Physicians;  Professor  of  the  Principles 
and  Practice  of  Medicine  in  University  College,  London;  Physician  to  University 
College  Hospital,  &c. 

PARALYSES:   CEREBRAL,  BULBAR,  AND  SPINAL. 

A  Manual  of  Diagnosis  for  Students  and  Practitioners.  With 
numerous  Illustrations,  8vo,  12s.  6d. 


GEO.    M.    BEARD,  a.m.,  m.d. 

Fellow  of  the  New  York  Academy  of  Medicine,  &c. 

AND 

A.    D.   ROCKWELL,  a.m.,  m.d. 

Professor  of  Electro-Therapeutics  in  the  New  York  Post  Graduate  Medical  School. 

1, 

A  PRACTICAL  TREATISE  ON  THE  MEDICAL  AND 

SURGICAL  USES  OF  ELECTRICITY.  Including  Localized  and 
General  Faradization;  Localized  and  Central  Galvanization;  Frank- 
linization; Electrolysis  and  Galvano-Cautery.  Sixth  Edition.  With 
nearly  200  Illustrations,  roy.  8vo,  28s.  published. 

11. 

NERVOUS    EXHAUSTION    (NEURASTHENIA)  ITS 

HYGIENE,  CAUSES,  SYMPTOMS  AND  TREATMENT.  Second 
edition,  8vo,  7s.  6d. 


E.  H.  BENNETT,  m.d.,  f.r.c.s.i. 

Professor  of  Surgery,  University  of  Dublin. 

AND 

D.  J.  CUNNINGHAM,  m.d.,  f.r.c.s.i. 

Professor  of  Anatomy  and  Chirurgery,  University  of  Dublin. 

THE     SECTIONAL    ANATOMY    OF  CONGENITAL 

CG2CAL  HERNIA.    With  coloured  plates,  sm.  folio,  5s.  6d. 
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A.  HUGHES  BENNETT,  m.d.,  m.r.c.p. 
Physician  to  the  Hospital  for  Epilepsy  and  Paralysis,  Regent's  Park,  and  Assistant  Physi- 
cian to  the  Westminster  Hospital. 
I. 

A  PRACTICAL  TREATISE  ON  ELECTRO-DIAGNOSIS 

IN  DISEASES  OF  THE  NERVOUS-SYSTEM.  With  Illustrations, 
8vo,  8s.  6d. 

II. 

ILLUSTRATIONS  OF  THE  SUPERFICIAL  NERVES 

AND  MUSCLES,  WITH  THEIR  MOTOR  POINTS;  a  knowledge 
of  which  is  essential  in  the  Art  of  Electro-Diagnosis.  (Extracted  from 
the  above).    8vo,  paper  cover,  is.  6d. ;  cloth,  2s. 


HORATIO   R.   BIGELOW,  m.d. 
Permanent  Member  of  the  American  Medical  Association ;   Fellow  of  the  British  Gynae- 
cological Society,  &c. 

GYNAECOLOGICAL  ELECTRO-THERAPEUTICS.  With 
an  Introduction  by  Dr.  Georges  Apostoli.  With  Illustrations,  demy 
8vo,  8s.  6d. 


DR.  THEODOR  BILLROTH. 

Professor  of  Surgery  in  Vienna. 

GENERAL  SURGICAL  PATHOLOGY  AND  THERA- 
PEUTICS. In  Fifty-one  Lectures.  A  Text-book  for  Students  and 
Physicians.  With  additions  by  Dr.  Alexander  von  Winiwarter,  Pro- 
fessor of  Surgery  in  Luttich.  Translated  from  the  Fourth  German  edi- 
tion with  the  special  permission  of  the  Author,  and  revised  from  the 
Tenth  edition,  by  C.  E.  Hackley,  A.M.,  M.D.  Copiously  illustrated, 
8vo,  i8s. 


DRS.   BOURNE VLLLE   AND  BRICON. 

MANUAL  OF   HYPODERMIC  MEDICATION. 

Translated  from  the  Second  Edition,  and  Edited,  with  Therapeutic 
Index  of  Diseases,  by  ANDREW  S.  CURRIE,  M.D.  Edin.,  &c. 
With  Illustrations,  crown  8vo,  6s. 


G.  H.  BRANDT,  m.d. 
i. 

ROY  AT  (LES  BAINS)  IN  AUVERGNE,  ITS  MINERAL 

WATERS  AND  CLIMATE.  With  Frontispiece  and  Map.  Second 
edition,  crown  8vo,  2S.  6d. 

ii. 

HAMMAM  R'IRHA,  ALGIERS.  A  Winter  Health  Re- 
sort and  Mineral  Water  Cure  Combined.  With  Frontispiece  and  Map, 
crown  8vo,  2S.  6d. 


GURDON   BUCK,  m.d. 

CONTRIBUTIONS     TO     REPARATIVE  SURGERY: 

Showing  its  Application  to  the  Treatment  of  Deformities,  produced  by 
Destructive  Disease  or  Injury;  Congenital  Defects  from  Arrest  or  Excess 
of  Development ;  and  Cicatricial  Contractions  from  Burns.  Illustrated 
by  numerous  Engravings,  large  8vo,  gs. 


MARY  BULLAR  &  J.  F.  BULLAR,  m.b.  cantab.,  f.r.c.s. 
RECEIPTS  FOR  FLUID  FOODS.     i6mo,  is. 
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STEPHEN    SMITH    BURT,  m.d. 

Professor  of  Clinical  Medicine  and  Physical  Diagnosis  in  the  New  York  Post-graduate 

School  and  Hospital. 

EXPLORATION  OF  THE  CHEST  IN  HEALTH  AND 

DISEASE.    With  Illustrations,  crown  8vo,  6s. 


DUDLEY    W.    BUXTON,    m.d.,  b.s.,  m.r.c.p. 
Administrator  of  A  nesthetics  at  University  College  Hospital  and  the  Hospital  for  Women, 

Soho  Square. 

ANAESTHETICS  THEIR   USES   AND  ADMINISTRA- 
TION.   Crown  8vo,  4s.  [Lewis's  Practical  Series.] 


HARRY  CAMPBELL,  m.d.,  b.s.  lond.,  m.r.c.s. 

Assistant  Physician  and  Pathologist  to  the  North-West  London  Hospital. 

THE  CAUSATION  OF  DISEASE  :   An  exposition  of  the  ulti- 
mate factors  which  induce  it.    Demy  8vo,  12s.  6d. 


ALFRED   H.   CARTER,  m.d.  lond. 

Member  of  the  Royal  College  of  Physicians;  Physician  to  theQueen's  Hospital,  Birmingham  ; 
late  Examiner  in  Medicine  for  the  University  of  Aberdeen,  &c. 

ELEMENTS  OF  PRACTICAL  MEDICINE.    Fifth  Edition, 
crown  8vo,  gs.  [Just  published. 


P.  CAZEAUX. 

A  djunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c. 

AND 

S.  TARNIER. 
Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Faculty  of  Medicine  'of 

Paris. 

OBSTETRICS:  THE  THEORY  AND  PRACTICE;  in- 
cluding the  Diseases  of  Pregnancy  and  Parturition,  Obstetrical  Opera- 
tions, &c.  Seventh  Edition,  edited  and  revised  by  Robert  J.  Hess, 
M.D.,  with  twelve  full-page  plates,  five  being  coloured,  and  165  wood- 
engravings,  108 1  pages,  roy.  8vo,  35s, 


F.  H.  CHAMPNEYS,  m.a.,  m.d.  oxon.,  f.r.c.p. 
Obstetric  Physician  and  Lecturer  on  Obstetric  Medicine  at  St.  George's  Hospital :  Examiner 
in  Obstetric  Medicine  in  the  University  of  London,  &c. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  8vo,  3s.  6d. 


W.  BRUCE  CLARKE,  m.a.,  m.b.  oxon.,  f.r.c.s. 
Auistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  at, 
St.  Bartholomew's  Hospital ;  Surgeon  to  the  West  London  Hospital;  Examiner 
tn  Surgery  to  the  University  of  Oxjord. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TERFERENCE.   Demy  8vo,  with  Illustrations,  7s.  6d. 


JOHN    COCKLE,  m.a.,  m.d. 
Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER.   8vo,  4s.  6d. 
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ALEXANDER    COLLIE,    m.d.  aberd.,  m.r.c.p.  lond. 
r>TVT   Di,TTT,n  Medical  Superintendent  of  the  Eastern  Hospitals. 

NOS?7 E?pSrVrx^fEIB  HISTORY,  ETIOLOGY,  DIAG- 

CotoiSd  S  I  ^  ^q^^ka  TREATMENT.  Illustrated  whh 
soured  Plates,  crown  8vo,  8s.  6d.  [Lewis's  Practical  Series.] 

JSj^vJJ££2,  2S0^Ppi0^t  SSiJS 

m-a-ci    T,WTr„  England,  &c.  ' 

T3m  JrSS1?^?^.  OP  THE  VASCULAR  SYSTEM. 

 [Now  ready. 

ALFRED  COOPER,  frcs 

ATPHREA&Tc¥uAMI:   SA8lIS4E  °N  THE   DISEASES  OP 

P    ,   WVr.H:    CORFIELD,   M.A.,  M.D.  OXON. 
Pressor  of  Hygiene  and  Public  Health  in  University  College  London 

DWELLING  HOUSES :   their  Sanitary  Construction  anH 

Arrangements.  Second  Edit.,  with  Illustrations.  CrT  svo  3s  6d. 

J.  LEONARD  CORNING,  m.a.,  m  d 

Consultant  in  Nervous  Diseases  to  St.  Francis  Hospital  ' 

A    PRACTICAL    TREATISE  ON  HEADACTTTT  -ntt?tt 

RALGIA,  SLEEP  AND  ITS  DERANGEMENTS  AND '  SP^mFt" 
IRRITATION.  With  an  Appendix-Eye  StraS  a  Cause  Jf  tL 
By  David  Webster,  M.D.    Second  edition,  Demy  8vo  7s  6d 

EDWARD  COTTERELL,  m.r.c.s.  eng  L»EPImn 
Late  House  Surgeon,  University  College  Hospital     '  '  '  ' 

ON   SOME    COMMON   INJURIES  TO  LIMUS- 

Treatment  and  After-treatment,  including  Bone-setting  (ln  nlu  if 
With  Illustrations,  small  8vo,  3s.  6d.  S   resetting  (so-called). 

CHARLES  CREIGHTON,  m.d. 

ILLUSTRATIONS  OP  UNCONSCIOUS  MEMORY  TTir 

DISEASE,  including  a  Theory  of  Alteratives.    Post  8v£  6s  IW 

II. 

CONTRIBUTIONS     TO     THE    PHYSIOT  nrv  at™ 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GI  a  JS? 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  8vo,  gs.' 

in. 

BOVINE  TUBERCULOSIS  IN  MAN:  An  Account  ot  the 
Pathology  of  Suspected  Cases.  With  Chrome-lithographs  and  other 
Illustrations,  8vo,  8s.  6d.  6    K         u  utncr 
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H.  RADCLIFFE  CROCKER,  m.d.  lond.,  b.s.,  f.r.c.p. 

Physician,  Skin  Depaitment,  University  College  Hospital. 

DISEASES  OE  THE  SKiLN;    THEIR  DESCRIPTION, 

PATHOLOGY,  DIAGNOSIS,  AND  TREATMENT.  With  76  Illus- 
trations, 8vo,  21s.  [Now  ready. 


EDGAR  M.  CROOKSHANK,  m.b.  lond.,  f.r.m.s. 

Professor  0/  Comparative  Pathology  and  Bacteriology  in,  and  Fellow  0/ King's  College, 

London. 

I. 

HISTORY   AND   PATHOLOGY    OP  VACCINATION. 

Vol.  I.,  A  Critical  Inquiry.  Vol.  II.,  Selected  Essays,  (Edited)  including 
works  by  Jenner,  Pearson,  Woodville,  Henry  Jenner,  Loy,  Rogers,  Birch, 
Bousquet,  Estlin,  Ceely,  Badcock,  Auzias-Turenne,  Dubreuilh  and 
Layet.  Two  volumes,  illustrated  with  22  coloured  plates,  including  re- 
productions of  the  plates  illustrating  Jenner's  Inquiry,  of  selected  plates 
from  the  work  of  Ceely  and  others,  and  with  a  reduced  facsimile  of  an 
engraving  of  Mr.  Jesty,  a  facsimile  of  the  first  folio  of  the  manuscript  of 
Jenner's  original  paper,  a  facsimile  of  an  unpublished  letter  from  Jenner 
to  Mr.  Head,  Royal  8vo,  36s. 

11. 

MANUAL  OP  BACTERIOLOGY:  being  an  Introduction 

to  Practical  Bacteriology.  Illustrated  with  Coloured  Plates  from  original 
drawings,  and  with  other  Illustrations  in  the  text.    Third  Edition,  8vo. 

[In  preparation. 

in. 

PHOTOGRAPHY  OP  BACTERIA.    Illustrated  with  86  Photo- 
graphs reproduced  in  autotype,  and  wood  engravings,  royal  8vo,  12s.  6d. 


RIDLEY  DALE,  m.d.,  l.r.c.p.  edin.,  m.r.c.s.  eng. 
EPITOME  OP  SURGERY,  being  a  complete  compendium 

of  the  Science  and  Art  of  Surgery.    Large  8vo,  10s.  6d. 


HERBERT    DAVIES,   m.d.,  f.r.c.p. 

Late  Consulting  Physician  to  the  London  Hospital. 

THE  MECHANISM  OP  THE  CIRCULATION  OP  THE 

BLOOD  THROUGH  ORGANICALLY  DISEASED  HEARTS. 
Edited  by  Arthur  Templer  Davies,  B.A.  (Nat.  Science  Honours), 
M.B.  Cantab.,  M.R.C.P.  ;  Physician  to  the  Royal  Hospital  for  Diseases 
of  the  Chest;    Crown  8vo,  3s.  6d.  [Just published. 


HENRY  DAVIS,  m.r.c.s.  eng. 
Teacher  and  Administrator  0/  Anesthetics  to  St.  Mary's  and  the  National  Dental  Hospitals. 

GUIDE  TO  THE  ADMINISTRATION  OP  ANESTHE- 
TICS.   Fcap.  8vo,  2S. 


J.  THOMPSON    DICKSON,  m.a.,  m.b.  cantab. 
Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE  OF   MEDICINE  IN 

RLLATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Physiolo- 
gical Portraits.    8vo,  14s. 
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Con,„,r      HORACE  DOBELL,  m.d. 

consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

^HeaffS  onA*"?  f  REGIMEN    IN    SICKNESS  AND 

Dim  nutlnn  nf V  ^'^^Pendence  and  Prevention  of  Diseases  and  the 
diminution  of  then-  Fatality.    Seventh  Edition,  8vo,  ios.  6d. 

APBOUR^?D  S  ?F  TaH,E  HE^RT  AND  IN  ITS  NEIGH- 

theheliotTproSr's^ere".8'2111'  C°mmentaries-     Illustr^d  by 


JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 


 ,  VJ         x  rtur tnucciuicab  oocieiy. 

A  fS?he  us"eBo??K  ?F  SOLUBILITIES.   Arranged  chiefly 

tor  the  use  of  Prescribes  and  Dispensers.    i2mo,  2s.  6d. 


prP    ;  w?HN  ERIC  ERICHSEN. 
Ex-Prestdent  of  the  Royal  College  of  Surgeons  ;  Surgeon  Extraordinary  to 
H.M.  the  Queen,  etc. 

M?n?  a??n?  it8*r°gress  and  Tendencies.  Be- 

ing  the  Introductory  Address  delivered  at  University  College  at  the 
opening  of  the  Session  1873-74.    Demy  8vo,  is. 


DR.  FERBER. 

M9E£L    DIAGRAM    OF    THE    ORGANS    TN  TTTF 

THORAX  AND   UPPER   PART   OF   THE  ABDOMEn! 
Letter-press  Description.    In  4to,  coloured,  5s. 


J.  MAGEE   FINNY,  M.D.  DUBL. 

King's  Professor  of  Practice  of  Medicine  tn  School  of  Physic,  Ireland,  &c. 

N0™0?  THE  PHYSICAL  DIAGNOSIS  Op'  LUNG 

DISEASES.    32mo,is.  6d.  [Now  ready. 


AUSTIN  FLINT,  m.d.,  ll.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bellevue  Hospital  Medical 
College,  New  York;  visiting  Physician  to  the  Bellevue  Hospital, Tc  Meai™' 


I. 


A   TEXT-BOOK   OP   HUMAN   PHYSIOLOGY  Fourth 
edition,  Illustrated  by  plates,  and  316  wood  engravings,  large  8vo,  25s. 

THE  PHYSIOLOGY  OP  THE  SPECIAL  SENSES  AND 

GENERATION  ;  (Being  Vol.  V.  of  the  Physiology  of  Man?  toy.  8vo 
18s.  '*  ' 


8 


Catalogue. of  Works  Published  by  H.  K.  Lewis. 


J    MILNER  FOTHERGILL,  m.d.,  m.r.c.p. 
Late  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

A  MANUAL  OP  DIETETICS.  Large  8vo,  ios.  6d. 

n. 

THE   HEART   AND    ITS  DISEASES,  WITH  THEIR 

TREATMENT;  INCLUDING  THE  GOUTY  HEART.  Second 
Edition,  entirely  re-written,  copiously  illustrated  with  woodcuts  and 
lithographic  plates.    8vo.  16s. 

in. 

INDIGESTION  AND  BILIOUSNESS.     Second  Edition,  post 
8vo,  7s.  6d. 

IV. 

GOUT  IN  ITS  PROTEAN  ASPECTS.    Post  8vo,  7s.  6d. 

v. 

THE  TOWN  DWELLER:   His  Needs  and  His  Wants. 

With  an  Introduction  by  B.  W.  Richardson,  m.d.,  ll.d.,  f.r.s.  Post 
8vo,  3s.  6d.  lNow  ready- 

VI. 

HEART  STARVATION.   (Reprinted  from  the  Edinburgh 

Medical  Journal).     8vo,  is. 


FORTE SCUE   FOX,  m.d.  lond. 

Fellow  of  the  Medical  Society  of  London. 

STRATHPEFFER  SPA:   Its  Climate  and  Waters.  With 

OBSERVATIONS  HISTORICAL,  MEDICAL,  AND  GENERAL, 
DESCRIPTIVE  OF  THE  VICINITY.  Crown  8vo,  with  Map  and 
Illustrations,  2s.  6d. 


ERNEST  FRANCIS,  f.c.s. 

Demonstrator  of  Practical  Chemistry,  Charing  Cross  Hospital. 

PRACTICAL  EXAMPLES  IN  QUANTITATIVE  ANA- 

lysis,  forming  a  Concise  Guide  to  the  Analysis  of  Water,  &c.  Illus- 
trated, fcap.  8vo,  2s.  6d. 


ALFRED  W.  GERRARD,  f.c.s. 
Examiner  to  the  Pharmaceutical  Society  ;   Teacher  of  Pharmacy  and  Demonstrator  of 
Materia  Medica  at  University  College  Hospital. 

ELEMENTS   OF    MATERIA    MEDICA   AND  PHAR- 
MACY.   Crown  8vo,  8s.  6d.  {Just  published. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical  School  of 
Westminster  Hospital ;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY.  Third 

Edition,  revised  and  enlarged,  crown  8vo,  6s. 
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C.  A.  GORDON,  m.d.,  c.b. 

ueputy  Inspector  General  of  Hospitals,  Army  Medical  Department. 

REWO^SDeSf8voA5?MY    SURGEOWS    AND  THEIR 


JOHN  GORHAM,  m.r.c.s. 

TOOTH  EXTRACTION:  a  Manual  on  the  proper  mode 

of  extracting  Teeth.    Third  Edition,  fcap.  8vo,  is.  6d.         [Now  ready. 


W.    R.    GOWERS,    M.D.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OP  PHYSICAL  SIGNS  . 

In  books  of  12  sets  of  figures,  is.    Ditto,  unbound,  is. 


J.  B.  GR  ESS  WELL,  m.r.c.v.s. 
Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 

1  lOb.    With  an  Index  of  Diseases  and  Remedies.    Fcap.  8vo,  5s. 


SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  0/ Surgery  in  the  Jefferson  Medical  College  0/  Philadelphia. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M  D  ' 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings' 
8vo,  18s.  6  ' 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hosbital 
and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  TUMOURS  OF  THE 

MAMMARY  GLAND  :  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  8vo,  10s.  6d. 


ALLAN  McLANE  HAMILTON,  m.d. 

THE  MODERN  TREATMENT  OF  HEADACHES 

Square  i6mo,  2S.  6d.  ^yHst  pt'Mished, 
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WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of 
1         1  the  City  of  New  York,  &c. 


I. 


A  TREATISE  ON  THE  DISEASES  OP  THE  NERVOUS 

SYSTEM.    Seventh  edition,  with  112  Illustrations,  large  8vo,  25s. 


11. 


A  TREATISE  ON  INSANITY.    Large  8vo,  25s. 

in. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 


ALEXANDER  HARVEY,  m.a.,  m.d. 

Late  Emeritus  Professor  of  Materia  Medico,  in  the  University  of  Aberdeen ;  Consulting 
«.•  Physician  to  the  Aberdeen  Royal  Infirmary,  &c. 

I. 

FIRST  LINES  OF  THERAPEUTICS;    as  based  on  the 

Modes  and  the  Processes  of  Healing,  as  occurring  Spontaneously  in 
Disease ;  and  on  the  Modes  and  the  Processes  of  Dying,  as  resulting 
Naturally  from  Disease.    In  a  series  of  Lectures.    Post  8vo,  5s. 

11. 

ON  THE  FOETUS  IN  UTERO  AS  INOCULATING-  THE 

MATERNAL  WITH  THE  PECULIARITIES  OF  THE  PATER- 
NAL ORGANISM.  In  a  series  of  Essays  now  first  collected.  Fcap. 
8vo,  4s.  6d. 


ALEXANDER  HARVEY,  m.d. 

Late  Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  &c 

AND 

ALEXANDER  DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 
Late  Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS   OF  MATERIA  MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS.  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopoeia.    Eighth  edition,  321110,  is.  6d. 


K.  M.  HEANLEY. 

Matron  of  Boston  Cottage  Hospital. 

MANUAL  OF  URINE  TESTING-.    Compiled  for  the 

use  of  Matrons,  Nurses,  and  Probationers.    Post  8vo,  is.  6d. 


GRAILY  HEWITT,  m.d. 


Professor  of  Midwifery  and  Diseases  of  Women  in  University  College,  Obstetrical  Physician 
to  University  College  Hospital,  &c. 

OUTLINES    OF   PICTORIAL    DIAGNOSIS    OF  DIS- 
EASES OF  WOMEN.    Folio,  6s. 
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C.    HIGGENS,  f.r.c.s. 

Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

Crown  8vo,  illustrations,  6s.  [Now  ready. 

[Lewis's  Practical  Series.] 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 
Professor  of  Clinical  Surgery  w  University  College ;  Surgeon  to  University  College 
Hospital  and  to  the  Loch  Hospital. 

THE  ESSENTIALS  OF  BANDAGING.    With  directions 

for  Managing  Fractures  and  Dislocations  ;  for  administering  Ether  and 
Chloroform;  and  for  using  other  Surgical  Apparatus;  with  a  Chapter 
on  Surgical  Landmarks.  Sixth  Edition,  revised  and  enlarged,  Illustrated 
by  144  Wood  Engravings,  crown  8vo,  5s. 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 
Professor  of  Clinical  Surgery  in  University  College  ;   Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

AND 

ARTHUR  COOPER,  l.r.cp.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 
I. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  edition,  entirely  re-written,  royal  8vo,  18s. 

11. 

THE  STUDENT'S  MANUAL  OF  VENEREAL  DIS- 
EASES. Being  a  Concise  Description  of  those  Affections  and  of  their 
Treatment.    Fourth  edition,  post  8vo,  2s.  6d. 


C.    R.    ILLINGWORTH,  m.d.  ed.,  m.r.c.s. 

THE  ABORTIVE  TREATMENT  OF  SPECIFIC  FE- 
BRILE DISORDERS  BY  THE  BINIODIDE  OF  MERCURY. 
Crown  8vo,  3s.  6d. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  of  Wales. 

THE   PRACTICAL    MEDICINE     OF  TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (1869).    Small  8vo,  is.  6d. 


C.    M.    JESSOP,  m.r.cp. 
Associate  of  King's  College,  London ;   Brigade  Surgeon  H.M.  British  Forces. 

ASIATIC  CHOLERA,  being  a  Report  on  an  Outbreak 

of  Epidemic  Cholera  in  1876  at  a  Camp  near  Murree  in  India.  With 
map,  demy  8vo,  2s.  6d. 
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GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloroformist,  Royal  Westminster  Ophthalmic 

Hospital,  Src. 

A  NEW  METHOD  OP  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  8vo,  3s.  6d. 


NORMAN  KERR,  m.d.,  f.l.s. 
President  of  the  Society  for  the  Study  of  Inebriety  ;  Consulting  Physician,  Dalrymple  Home 

for  Inebriates,  etc. 

INEBRIETY:    its  Etiology,  Pathology,  Treatment,  and 

Jurisprudence.    Second  edition,  Crown  8vo,  12s.  6d.  {Now  ready. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;   Member  of  the  American 
Academy  of  Dental  Science,  &c. 

A    TREATISE     ON     ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illus- 
trations, 8vo,  16s. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School, 

I. 

ON  THE  BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  8vo,  25s. 

11. 

A  GUIDE  TO  THE  EXAMINATION  OP  THE  URINE  ; 

intended  chieflyfor  Clinical  Clerks  and  Students.  Sixth  Edition,  revised 
and  enlarged,  with  Illustrations,  fcap.  8vo,  2s.  6d. 

III. 

A     TREATISE     ON     HAEMOPHILIA,  SOMETIMES 

CALLED  THE  HEREDITARY  HEMORRHAGIC  DIATHESIS. 
Fcap.  4to,  7s.  6d. 


ARTHUR    H.    N.    LEWERS,    m.d.  lond.,  m.r.c.p.  lond. 

Assistant  Obstetric  Physician  to  the  London  Hospital ;  Examiner  in  Midwifery  and 
Diseases  of  Women  to  the  Society  of  Apothecaries  of  London,  &c. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF 

WOMEN.    Second  edition,  Illustrations,  crown  8vo,  gs.     [Just  ready. 

[Lewis's  Peactical  Series.] 


DR.  GEORGE  LEWIN. 

Professor  at  the  Fr.  Willi.  University,  and  Surgeon-in-Chief  of  the  Syphilitic  Wards  and 
Skin  Disease  Wards  of  the  Chariti  Hospital,  Berlin. 

THE  TREATMENT  OF  SYPHILIS  WITH  SUBCUTA- 
NEOUS SUBLIMATE  INJECTIONS.  Translated  by  Dr.  Carl 
Prceule,  and  Dr.  E.  H.  Gale,  late  Surgeon  United  States  Army. 
Small  8vo,  7s. 
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LEWIS'S  PRACTICAL  SERIES. 

bradn^the'v.rl116  ^  ^EWIS  is  Pushing  a  Series  of  Monographs,  em- 

T/ii e  Vanous  branches  of  Medicine  and  Surgery, 
eeons  recST  ^"u"  by  wel)-known  Hospital  Physicians  and  Sur- 
works'are  ?ntenH  A'  aUkthorities  in  the  subJects  °f  which  they  treat.  The 

o  meet  the  e"  d  °  be  °/  a  ^^vghlv  practical  nature,  calculated 
moTt  recent  in f  ementS  -f  the  Practitioner  ^  student,  and  to  present  the 
most  recent  information  in  a  compact  and  readable  form. 

H  B^'inm^0  PUBLIC  HEALTH. 

TnsU°ye  Membe^of  t£h!'RM-UH-'  Pr^- L°N°'  F^-  Fe,,0W  °f  the  Sanitary 
and  Public  Health  nVn  -  °a-rd  °f  Examiners;  Assistant  Professor  of  Hygiene 
8vo,9s  at  University  College,  etc.   With  numerous  Illustration!,  cr. 

MARNUAL„?,E  OPHTHALMIC  PRACTICE. 

on  nn'hfh  i  i  NS'  FAR-C-S-  Ophthalmic  Surgeon  to  Guy's  Hospital  -  Lecturer 
€«  Ophthalmology  at  Guy's  Hospital  Medical  School.    With  mSSSSi^,  crown 

ABPvRjR?HCnL  IE^TBT°°L0F  THE  DISEASES  OF  WOMEN. 

stetrtc  PhvsVcL  ioVh  7E^ER£'  M-D,-  L„°nd"  M'RC-P-  Lond-  Assista"t  Ob- 
o Women  t' *  tt°  % e  London  Hospital ;  Examiner  in  Midwifery  and  Diseases 

^w2L^J^%*»^~*-  °f  L°nd0"'  ^  ^Jf^ 
ANB1Snnm1^  THEIR  USES  AND  ADMINISTRATION. 

FNDCE|RBPpWEEN  CHILDREN  AND  ADULTs"°By°ANGEL  MONEY: 
rw'  Vc/  AjSIStan?  Physician  to  the  Hospital  for  Sick  Children,  Great 
Ormond  Street,  and  to  University  College  Hospital.  Second  edition,  cr.  8vo,  ios.  od. 

[Just  ready. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS  PROGNOSIS 

A/T  TREATMENT.  By  ALEXANDER  CO  L LI E ,  M  !d  .A  be  r  d  Member 
Fa^nRHyal  -?f%e  °f  P^V™  °f  London  ;  Medical  Superintendent  o™thI 
Eastern  Hospitals ;  Secretary  of  the  Epidemiological  Society  for  Germany  and 
Russia.    Illustrated  with  Coloured  Plates,  crown  8vo,  8s.  6d.  u=™any  ana 

HAAR,B00K  0F  D|SEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M  D  Edfn  F K  C  S 
Eng  Professor  of  Aural  Surgery  at  King's  College,  London  ;  Aural  Surgeon  to" 
King's  College  Hospital ;  Senior  Surgeon  to  the  Royal  Ear  Hospital'  With 
Illustrations,  crown  8vo,  4s.  6d.  ^  vvltn 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE  KIDNEYS  AND 

URINARY    DERANGEMENTS.    By  CHARLES   HENRY  RALFE  MA 
M  D.  Cantab.  Fellow  of  the  Royal  College  of  Physicians,  London ;  Assistant 
Physician  to  the  London  Hospital ;  Examiner  in  Medicine  to  the  University  "  ' 
Durham,  etc.,  etc.  With  Illustrations,  crown  Hvo,  ios.  6d.  ' 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE    By  ASHLEY  W   BARRETT,  M.B  Lond   MR.CS,  LSD 
Dental  Surgeon  to  and  Lecturer  on  Dental  Surgery  and  Pathology  in  the  Med  cal 
School  of,  the  London  Hospital.    Second  edition"  with  Illustrations,  cr  8vo 

[Just  ready. 

B0DDJLLD!F0RMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOPEDICS.    By  H.  A.  REEVES  F  R  C  S  RHin    t  ■ 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  London  Hosnitah 
^Tveo0,n8s.06dhe  R°yal  °rth°P£Edic  Hospital,  &c.  Vith  numer^X&n.; 
Further  volumes  will  be  announced  in  due  course. 
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T  TPWIS'S  POCKET  CASE  BOOK  FOR  PRACTITIONERS 

AND  STUDENTS.  Designed  by  A.  T.  BRAND,  M.D.  Roan,  with 
pencil,  3s.  6d.  nett. 


LEWIS'S  POCKET  MEDICAL  VOCABULARY. 

Over  200  pp.,  321110,  roan,  3s.  6d. 


T.    R.    LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 
Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  &c. 

PHYSIOLOGICAL  AND  PATHOLOGICAL  RESEAR- 
CHES. Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.R.S., 
G.  E.  Dobson,  M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  41.0, 
portrait,  5  maps,  43  plates  including  15  chromo-lithographs,  and  67 
wood  engravings,  30s.  nett. 


C.  B.  LOCKWOOD,  f.r.c.s. 

Huntcrian  Professor,  Royal  College  of  Surgeons  of  England  ;  Surgeon  to  the  Great  Northern 
Hospital ;   Senior  Demonstrator  of  Anatomy  and  Operative  Surgery  in 
St.  Bartholomew's  Hospital. 

HUNTERIAN  LECTURES  ON  THE  MORBID  ANA- 
TOMY, PATHOLOGY  AND  TREATMENT  OF  HERNIA.  Demy 
8vo,  36  illustrations,  5s. 


J.   S.   LOMBARD,  m.d. 

Formerly  Assistant  Professor  of  Physiology  in  Harvard  College. 

I. 

EXPERIMENTAL  RESEARCHES  ON  THE  REGIONAL 

TEMPERATURE  OF  THE  HEAD,  under  Conditions  of  Rest,  In- 
tellectual Activity  and  Emotion.    With  Illustrations,  8vo,  8s. 

II. 

ON  THE  NORMAL  TEMPERATURE  OF  THE  HEAD. 

8vo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  theBellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OF  MIDWIFERY. 

Third  Edition,  with  numerous  Illustrations,  8vo,  18s. 


A.  W.  MAC  FAR  LANE,  m.d.,  f.r.c.p.  edin. 

Examiner  in  Medical  Jurisprudence  in  the  University  of  Glasgow;   Honorary  Consulting 
Physician  (late  Physician)  Kilmarnock  Infirmary. 

INSOMNIA  AND  ITS  THERAPEUTICS 

Medium  8vo,  12s.  6d.  [J^t  Published 
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RAWDON  MACNAMARA. 
Profeswr  of  Materia  Medica,  Royal  College  of  Surgeons,  Ireland ;  Senior  Surgeon  to  the 
Westmoreland  {Lock)  Government  Hospital;  Surgeon  to  the  Meath  Hospital,  etc. 

a^ptWc^r£Ruction  to  the  study  op  the 

BRITISH  PHARMACOPOEIA.    Demy  32mo,  is.  6d.  {Just  published. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  {Retired). 
A  uthor  of  "  Cholera  in  its  Home"  &c. 

I. 

ANJ$££S„  OF    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 

11. 

BATH,    CONTREXEVILLE,   AND   THE   LIME  SUL- 

PHATED  WATERS.    Crown  8vo,  2s.  6d. 


DR.  V.  MAGNAN. 

Physician  to  St.  Attn  Asylum,  Paris;  Laureate  of  the  Institute. 

ON    ALCOHOLISM,  the  Various  Forms  of  Alcoholic 

Delirium  and  their  Treatment.  Translated  by  W.  S.  Greenfield, 
M.D.,  M.R.C.P.    8vo,  7s.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.  t.c.d. 

PHOTO-MICROGRAPHY;    including  a  description  of 

the  Wet  Collodion  and  Gelatino-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vo,  7s.  6d. 


PATRICK  MANSON,  m.d.,  cm. 

Amoy,  China. 

THE  FILARIA  SANGUINIS  HOMINES  :  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    8vo,  10s.  6d. 
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PROFESSOR  MARTIN. 

MARTIN'S  ATLAS  OF  OBSTETRICS  AND  GYNECO- 
LOGY. Edited  by  A.  Martin,  Docent  in  the  University  of  Berlin. 
Translated  and  edited  with  additions  by  Fancourt  Barnes,  M.D., 
M.R.C  P.,  Physician  to  the  Chelsea  Hospital  for  Women  ;  Obstetric 
Physician  to  the  Great  Northern  Hospital ;  and  to  the  Royal 
Maternity  Charity  of  London,  &c.  Medium  4to,  Morocco  half  bound, 
31s.  6d.  nett. 


WILLIAM  MARTIN  DALE,  f.c.s. 

Late  Examiner  of the  Pharmaceutical  Society,  and  late  Teacher  of  Pharmacy  and  Demon- 
strator of  Materia  Medica  at  University  College. 

AND 

W.  WYNN  WESTCOTT,  m.b.  lond. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOPOEIA  with  the  additions  in- 
troduced into  the  British  Pharmacopoeia,  1885,  with  Medical  References, 
and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Sixth  Edition, 
limp  roan,  med.  241110,  7s.  6d.  [Just  ready. 


WILLIAM  MARTINDALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  &c. 

COCA,  COCAINE,  AND   ITS   SALTS:    their  History, 

Medical  and  Economic  Uses,  and  Medicinal  Preparations.  Fcap.8vo,2s. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.    Compiled  from  the  British 
Pharmacopoeia  of  1885.    The  Labels  are  arranged  in  Two  Divisions: — 
Division  I. — Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II. — Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 

On  plain  paper,  10s.  6d.  nett.    On  gummed  paper,  12s.  6d.  nett. 

Specimens  of  the  Labels,  of  which  there  are  over  450,  will  be  sent  on  application. 


S.  E.  MAUNSELL,  l.r.c.s.i. 

Surgeon-Major,  Medical  Staff. 

NOTES    OP    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 
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J.  F.  MEIGS,  m.d. 

Consulting  Physician  to  the  Children's  Hospital,  Philadelphia. 

AND 

W.  PEPPER,  m.d. 

Lecturer  on  Clinical  Medicine  in  the  University  of  Pennsylvania. 

A  r^AE^TCAIj  TREATISE  ON  THE  DISEASES  OP 

CHILDREN.    Seventh  Edition,  revised  and  enlarged,  roy.  8vo,  28s. 


Wm.  JULIUS  MICKLE,  m.d.,  f.r.c.p.  lond. 

Medical  Superintendent,  Grove  Hall  Asylum,  London,  &c. 
1. 

GENERAL  PARALYSIS   OP   THE  INSANE. 

Second  Edition,  enlarged  and  rewritten,  8vo,  14s. 


ON  INSANITY   IN  RELATION  TO   CARDIAC  AND 

AORTIC  DISEASE  AND  PHTHISIS.    Crown  8vo,  3s.  6d. 


KENNETH   W.  MILLICAN,  b.a.  cantab.,  m.r.c.s. 

THE  EVOLUTION  OP  MORBID  GERMS:  A  Contribu- 
tion to  Transcendental  Pathology.    Cr.  8vo,  3s.  6d. 


ANGEL   MONEY,   m.d.  lond.,  f.r.c.p. 

Assistant  Physician  to  University  College  Hospital,  and  to  the  Hospital  for  Sick  Children 
Great  Ormond  Street;  Assistant  Professor  of  Clinical  Medicine  in  University 
College,  London,  &c. 


THE   STUDENT'S   TEXTBOOK  OP   THE  PRACTICE 

OF  MEDICINE.    Fcap.  8vo,  6s.  6d.  [Just  Published. 

11. 

TREATMENT  OP  DISEASE  IN  CHILDREN  :  EM- 
BODYING THE  OUTLINES  OF  DIAGNOSIS  AND  THE 
CHIEF  PATHOLOGICAL  DIFFERENCES  BETWEEN  CHILD- 
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THE  MANAGEMENT  OP  PREGNANCY,  PARTURI- 
TION, AND  THE  PUERPERAL  STATE.  Second  edition,  square 
8vo,  3s.  6d. 


WILLIAM  MURRELL,  m.d.,  f.r.c.p. 

Lecturer  on  Pharmacology  and  Therapeutics  at  Westminster  Hospital ;  late  Examiner  in 
Materia  Medica  to  the  Royal  College  of  Physicians  of  London,  etc. 


MASSOTHERAPEUTICS,  OR  MASSAGE  AS  A  MODE 

OF  TREATMENT.  Fourth  edition,  with  Illustrations,  crown  8vo, 
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Surgeons,  Ireland  ;  Surgeon  to  the  National  Eye  and  Ear 
Infirmary,  Dublin,  etc. 

A  HANDBOOK  OF  THE  DISEASES  OF  THE  EYE  AND 

THEIR  TREATMENT.  Second  Edition,  Illustrated  with  wood-, 
engravings,  colour  tests,  etc.,  small  8vo,  10s.  6d. 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 

Professor  of  Dental  Surgery  in  the  Woman's  Medical  College  ;  Lecturer  on  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES   OF    THE    TEETH  AND  THEIR 

TREATMENT.    With  152  Illustrations,  royal  8vo,  10s.  6d. 


H.  COUPLAND  TAYLOR,  m.d. 

Fellow  of  the  Royal  Meteorological  Society. 

WANDERINGS     IN     SEARCH     OF    HEALTH,  OR 

MEDICAL  AND  METEOROLOGICAL  NOTES  ON  VARIOUS 
FOREIGN  HEALTH  RESORTS.    Crown  8vo,  with  illustrations,  6s. 

[Just  ready 
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JOHN   DAVIES  THOMAS,  M.D.  LOND.,  F.R.C.S.  ENG. 
Physician  to  the  Adelaide  Hospital,  S.  Australia 

HYDATID  DISEASE,  WITH  SPECIAL  REFERENCE 

TO  ITS  PREVALENCE  IN  AUSTRALIA.    Demy  8vo,  ios.  6d. 

II. 

HYDATID  DISEASE  OF  THE  LUNGS.   Demy  8vo,  2s. 


HUGH  OWEN  THOMAS,  m.r.c.s. 


DISEASES    OF    THE    HIP,    KNEE,   AND  ANKLE 

JOINTS,  with  their  Deformities,  treated  by  a  new  and  efficient  method. 
Third  Edition,  8vo,  25s. 


II. 

CONTRIBUTIONS  TO  SURGERY  AND  MEDICINE  :- 

Part  i.— Intestinal  Obstruction  ;  with  an  Appendix  on  the  Action  of 
Remedies,  ios. 

.  2.— The  Principles  of  the  Treatment  of  Joint  Disease,  Inflamma- 
tion, Anchylosis,  Reduction  of  Joint  Deformity,  Bone  Set- 
ting. 5s. 

)i     3.— Fractures,   Dislocations,  Diseases  and    Deformities  of  the 
Bones  of  the  Trunk  and  Upper  Extremities,  ios. 

4-  — The  Collegian  of  1666  and  the  Collegians  of  1885  ;  or  what  is 

recognised  treatment?    Second  Edition,  is. 

5-  — On  Fractures  of  the  Lower  Jaw.  is. 

„     6.— The  Principles  of  the  Treatment  of  Fractures  and  Disloca- 
tions, ios. 

.  »     8. — The  Inhibition  of  Nerves  by  Drugs.    Proof  that  Inhibitory 
Nerve-Fibres  do  not  exist,  is. 

(Parts  7,  g  and  10  are  in  preparation). 


J.  ASH  BURTON  THOMPSON,  m.r.c.s. 
Late  Surgeon  at  King's  Cross  to  the  Great  Northern  Railway  Company, 

FREE  PHOSPHORUS  IN  MEDICINE  WITH  SPE- 
CIAL REFERENCE  TO  ITS  USE  IN  NEURALGIA.  A  contribution 
to  Materia  Medica  and  Therapeutics.  An  account  of  the  History,  Phar- 
maceutical Preparations,  Dose,  Internal  Administration,  and  Therapeu- 
tic uses  of  Phosphorus;  with  a  Complete  Bibliography  of  this  subject, 
referring  to  nearly  200  works  upon  it.    Demy  8vo,  7s.  6d. 
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J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest 

THE   CLIMATIC  TREATMENT    OP  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  8vo,  3s  6d. 


FREDERICK  TREVES,  f.r.c.s. 
Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England  ;  Surgeon  to  and  Lecturer 
on  Anatomy  at  the  London  Hospital. 

THE  ANATOMY  OP  THE  INTESTINAL  CANAL  AND 

PERITONEUM  IN  MAN.    Hunterian  Lectures,  1885.    4to,  2s.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

THE    INSANE    IN    THE    UNITED    STATES  AND 

CANADA.    Demy  8vo,  7s.  6d. 


DR.  R.  ULTZMAN N. 

ON  STERILITY  AND  IMPOTENCE  IN  MAN.  Translated 
from  the  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 
M.R.C.S.,  Surgeon  to  the  Westminster  General  Dispensary.  With  Illus- 
trations, fcap.  8vo,  is.  6d. 


W.   H.  VAN    BUREN,  m.d.,  ll.d. 
Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES   OP   THE   RECTUM :    And  the  Surgery  of 

the  Lower  Bowel.    Second  Edition,  with  Illustrations,  8vo,  14s. 


RUDOLPH   VIRCHOW,  m.d. 

Professor  in  the  University,  and  Member  of  the  Academy  of  Sciences  of  Berlin,  &c,  Grc. 

INFECTION  -  DISEASES     IN    THE    ARMY,  Chiefly 

Wound  Fever,  Typhoid,  Dysentery,  and  Diphtheria.  Translated  from 
the  German  by  John  James,  M.B.,  F.R.C.S.    Fcap.  8vo,  is.  6d. 
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ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia, 

A  PRACTICAL  TREATISE  ON  THE   DISEASES  OF 

CHILDREN.  Third  Edition,  translated  and  edited  by  H.  Raphael, 
M.D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic 
plates,  part  coloured,  royal  8vo,  18s. 


A.  DUNBAR  WALKER,  m.d.,  cm. 

THE  PARENT'S  MEDICAL  NOTE  BOOK.  Oblong  post  8vo, 
cloth,  is.  6d. 


JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTRIBUTIONS  TO  PATHOLOGY  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  21s. 


W.   SPENCER   WATSON,  f.r.c.s.  eng.,  b.m.  lond. 
Surgeon  to  the  Great  Northern  Hospital;  Surgeon  to  the  Roval  South  London  Ophthalmic 

Hospital. 

I. 

DISEASES   OF   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Profusely  Illustrated.    Demy  8vo,  18s. 

II, 

EYEBALL-TENSION:    Its  Effects  on  the  Sight  and  its 

Treatment.    With  woodcuts,  p.  8vo,  2s.  6d. 

III. 

ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT.  Post 

8vo,  2s.  6d. 


FRANCIS  H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A  .M.D. 


ENTERIC  FEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  ^Etiology,  Pathology  and 
Treatment.    8vo,  5s.  6d. 
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W.  WYNN  WESTCOTT,  m.b. 
Deputy  Coroner  for  Central  Middlesex. 

SUICIDE;   its  History,  Literature,  Jurisprudence,  and 

Prevention.    Crown  8vo,  6s. 


E.  G.  WHITTLE,  m.d.  lond.,  f.r.c.s.  eng. 

Senior  Surgeon  to  the  Royal  Alexandra  Hospital  for  Sick  Children,  Brighton 

CONGESTIVE  NEURASTHENIA,  OR  INSOMNIA  AND 

NERVE  DEPRESSION.    Crown  8vo,  3s.  6d. 

[Just  published. 


JOHN  WILLIAMS,  m.d.,  f.r.c.p. 

Professor  of  Midwifery  in  University  College,  London  ;  Obstetric  Physician  to  University 
College  Hospital ;  Physician  Accoucheur  to  H.R.H.  Princess  Beatrice,  etc. 

CANCER  OP  THE  UTERUS :   Being  the  Harveian  Lec- 
tures for  1886.    Illustrated  with  Lithographic  Plates,  royal  8vo,  10s.  6d. 


E.    T.    WILSON,  b.m.  oxon.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital  and  Dispensary. 

DISINFECTANTS  AND  HOW  TO   USE   THEM.  In 

Packets  of  one  doz.  price  is. 


DR.  F.  WINCKEL. 
Formerly  Professor  and  Director  of  the  Gynecological  Clinic  at  the  University  or  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OP  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.    8vo,  14s. 


BERTRAM  C.  A.  WINDLE,  m.a.,  m.d.  dubl. 

Professor  of  Anatomy  in  the  Queen's  College,  Birmingham;   Examiner  in  Anatomy  111  the 
Universities  of  Cambridge  and  Durham. 

A  HANDEOOK  OF  SURFACE  ANATOMY  AND  LAND- 
MARKS.   Post  8vo,  illustrations,  3s.  6d. 
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EDWARD   WOAKES,  m.d.  lond. 

Senior  Aural  Surgeon  and  Lecturer  on  Aural  Surgery  at  the  London  Hospital ;  Surgeon 

to  the  London  Throat  Hospital. 


I. 


ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD. 

Vol.  I.— POST-NASAL  CATARRH,  AND  DISEASES  OF  THE  NOSE 
CAUSING  DEAFNESS.    With  Illustrations,  cr.  8vo,  6s.  6d. 

Vol.   II.— ON  DEAFNESS,  GIDDINESS  AND    NOISES   IN  THE 
HEAD.    Third  Edition,  with  Illustrations,  cr.  8vo.        [In  preparation. 

ii. 

NASAL  POLYPUS:  WITH  NEURALGIA,  HAY- FEVER, 

AND  ASTHMA,  IN  RELATION  TO  ETHMOIDITIS.  With 
Illustrations,  cr.  8vo,  4s.  6d. 


DAVID  YOUNG,  m.c,  m.b.,  m.d. 
Licentiate  of  the  Royal  College  of  Physicians,  Edinburgh  ;  Licentiate  of  the  Royal  I  College 

of  Surgeons,  Edinburgh,  etc. 

ROME  IN  WINTER  AND  THE  TUSCAN  HILLS  IN 

SUMMER.  A  Contribution  to  the  Climate  of  Italy.  Small 
8vo,  6s. 


HERMANN  VON  Z'EISSL,  m.d. 

Late  Professor  at  the  Imperial  Royal  University  of  Vienna, 

OUTLINES  OF  THE  PATHOLOGY  AND  TREAT- 
MENT OF  SYPHILIS  AND  ALLIED  VENEREAL  DISEASES. 
Second  Edition,  revised  by  M.  von  Zeissl,  M.D.,  Privat-Docent  for 
Diseases  of  the  Skin  and  Syphilis  at  the  Imperial  Royal  University  of 
Vienna.  Translated,  with  Notes,  by  H.  Raphael,  M.D.,  Attending 
Physician  for  Diseases  of  Genito-Urinary  Organs  and  Syphilis,  Bellevue 
Hospital,  Out-Patient  Department.    Large  8vo,  18s.      [Just published 


Clinical  Charts  For  Temperature  Observations,  etc. 

Arranged  by  W.  Rigden,  M.R.C.S.  50s.  per  iooo,  28s.  per  500, 
15s.  per  250,  7s.  per  100,  or  is.  per  dozen. 

Each  Chart  is  arranged  for  four  weeks,  and  is  ruled  at  the  back  for  making  notes  of 
Cases ;  they  are  convenient  in  size,  and  are  suitable  both  for  hospital  and  private  practice. 
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THE  NEW  SYDENHAM    SOCIETY'S  PUBLICATIONS. 

President ;— W.  T.  Gairdner,  M.D.,  LL.D. 
Honorary  Secretary : — Jonathan  Hutchinson,  Esq.,  F.R.S. 
Treasurer: — W.  Sedgwick  Saunders,  M.D.,  F.S.A. 


Annual  Subscription,  One  Guinea. 


The  Society  issues  translations  of  recent  standard  works  by  continental  authors  on  sub- 
jects of  general  interest  to  the  profession. 

■  Amongst  works  recently  issued  are  "  Cohnheim's  Pathology," "  Henoch's  Children," 
"  Spiegeiberg's  Midwifery,"  "  Hirsch's  Historical  and  Geographical  Pathology,"  "Essays 
on    Micro-Parasites,"  works  by  Charcot,  Duchenne,  Begbie,  Billroth,  Graves,  Koch, 

^The  Society^lso6  has  in  hand  an  Atlas  of  Pathology  with  Coloured  Plates,  and  a  valu- 
able and  exhaustive  "  Lexicon  of  Medicine  and  the  Allied  Sciences." 

The  Annual  Report,  with  full  list  of  works  published,  and  all  further  information  will  be 
sent  on  application. 


PERIODICAL  WORKS  PUBLISHED  BY  H.  K.  LEWIS. 

THE  BRITISH  JOURNAL  OF  DERMATOLOGY.  Edited  by  Malcolm  Morris  and 
H.  G.  Brooke.    Published  monthly,  is.    Annual  Subscription  12s.  post  free. 

THE  NEW  YORK  MEDICAL  JOURNAL.  A  Weekly  Review  of  Medicine.  Annual 
Subscription,  One  Guinea,  post  free. 

THE  THERAPEUTIC  GAZETTE.  A  Monthly  Journal,  devoted  to  the  Science  of 
Pharmacology,  and  to  the  introduction  of  New  Therapeutic  Agents.  Edited  by  Drs.  H. 
C.  Wood  and  R.  M.  Smith.    Annual  Subscription,  10s.,  post  free. 

THE  GLASGOW  MEDICAL  JOURNAL.  Published  Monthly.  Annual  Subscription 
20s.,  post  free.    Single  numbers,  zs.  each. 

LIVERPOOL  MEDICO-CHIRURGICAL  JOURNAL,  including  the  Proceedings  of 
the  Liverpool  Medical  Institution.   Published  twice  yearly,  3s.  6d.  each  number. 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA. 
Volumes  I.  to  VI.,  8vo,  10s.  6d.  each. 

MIDDLESEX  HOSPITAL,  REPORTS  OF  THE  MEDICAL,  SURGICAL,  AND 
Pathological  Registrars  for  1883  to  1888.    Demy  8vo,  2s.  6d,  nett  each  volume. 


\*  Mr.  Lewis  is  in  constant  communication  with  the  leading  publishing 
firms  in  America,  and  has  transactions  with  them  for  the  sale  of  his  pub- 
lications in  that  country.  Advantageous  arrangements  are  made  in  the 
interests  of  Authors  for  the  publishing  of  their  works  in  the  United  States. 

.  Mr.  Lewis's  publications  can  be  procured  of  all  Booksellers  in  any  part  of 
the  world. 
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